BUILD THE PICTURE PHONE 
ADAPTER AND SEND VIDEO 
OVER YOUR TELEPHONE 
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If we only tell you the features 
youll never guess the price. 



Leader has 6 great oscilloscopes froni 15 to 35 MHz, 
wdth more features and the lowest list prices ever. 


We’ve designed brand new 
low and medium bandwidth 
oscilloscopes and built in 
many features you may never 
have seen in similar units. 
Then we priced them well 
below the units they replace. 
Surprising? Not any more. It’s 
exactly the kind of innovative 
technology and superb quality 
you’ve come to expect from 
Leader. 


500 |xV SENSmVITY 
6" RECTANGULAR CRT 
INTERNAL GRATICULE 
ALTERNATE CHANNEL 
TRIGGERING 
VARIABLE SWEEP 
HOLDOFF 
AUTO FOCUS 
CHANNEL 1 OUTPUT 


i 


Now Leader gives you these 
and so much more. Check it out: 


CALIBRATED DUAL 
TIME BASE 
500 jjlV sensitivity 
7 kV PDA 6" 
RECTANGULAR CRT 
INTERNAL GRATICULE 
DELAYED SWEEP 
TRIGGERED FUNCTION 
VARIABLE SWEEP 
HOLDOFF 

ALTERNATE CHANNEL 
TRIGGERING 
AUTO FOCUS 
CHANNEL 1 OUTPUT 

7 kV PDA 6" 
RECTANGULAR CRT 
INTERNAL GRATICULE 
500 ^JLV SENSITIVITY 
VARIABLE SWEEP 
HOLDOFF 

ALTERNATE CHANNEL 
TRIGGERING 
AUTO FOCUS 
CHANNEL 1 OUTPUT 

CIRCLE 4 FOR PRODUCT DEMONSTRATION 
CIRCLE 5 FOR PRODUCT INFORMATION 


1 mV SENSITIVITY 
0.5 M.S SWEEP SPEED 
X-Y MODE CAPABILITY 
LBO-514A AVAILABLE 
WITH 6 kV 
ACCELERATING 
POTENTIAL 


Our two-year warranty 
(even on the CRT) is backed 
by factory service depots on 
both coasts. Evaluation units 
are available to qualified 
customers. 


Contact us today for an 
evaluation unit, catalog 
showing over 60 Leader test 
instruments, the name of your 
nearest “Select” distributor 
and more information. 

For professionals 
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[ Instruments Corporation 


the 
difference. 


380 Oser Avenue 

Hauppauge, N.Y. 11788 (516) 231-6900 
Regional Offices: 

Chicago, Los Angeles, Dallas 




Introducing incredible tuning accuracy at an incredibly 
affordable price; The Command Series RF-3100 
31 -band AM/FM/SW receiver.* No 
other shortwave receiver brings in 
PLL quartz synthesized tuning and 
all-band digital readout for as low a 
price. ' The tuner tracks and “locks” 
onto your signal, and the 5-digit dis- 
play shows exactly what frequency 
you’re on. 

There are other ways the RF-3100 
commands the airways; It can travel 
the full length of the shortwave band 
(that’s 1 .6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 

It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 


communications accurately with BFO Pitch Control. 
Want to bring in your favorite programs without lifting 
a finger? Then consider the Panasonic 
RF-6300 8-band AM/FM/SW receiver 
(1.6 to 30 MHz) has microcomputerized 
preset pushbutton tuning, for program- 
ming 12 different broadcasts, or the 
same broadcast 12 days in a row. Auto- 
matically. It even has a quartz alarm 
clock that turns the radio on and off to 
play your favorite broadcasts. 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

’•’Shortwave reception will vary with antenna, weather conditions, operator’s 
geographic location and other factors. An outside antenna may be required for 
maximum shortwave reception. 

■' Based on a comparison of suggested retail prices. 




This Panasonic Command Series' 
shortwave receiver brings the state of the art 
closertothe state of yourpocketbook. 


With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 


Panasonic 


Panasonic. 

just slightly ahead of our time. 


CIRCLE 7 ON FREE INFORMATION CARD 


RADIO-ELECTRONICS 


Why use their flexible discs: 

BASF, Control Data, Dysan, IBM, Kybe, Maxell, 
Nashua, Scotch, Syncom, Verbatim or Wabash 

when you could be using 

MEMOR^ 

high quality error free discs? 

CE quant. 

1 00 price 
per disc ($) 

2.09 

2.09 
2.99 
2.74 

3.34 

3.34 

3.34 

3.34 

3.34 

2.34 

2.34 

2.34 

3.09 

3.09 

3.09 

2.99 

3.99 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density; TPI = Tracks per inch 


Product Description Part # 

8 " SSSD IBM Compatible (1 28 B/S, 26 Sectors) 3062 

8 " SSSD Shugart Compatible, 32 Hard Sector 301 5 

8 " SSSD CRT 8000 Compatible, Soft Sector 3045 

8 " SSDD IBM Compatible (1 28 B/S, 26 Sectors) 3090 

8" DSDD Soft Sector (Unformatted) 3102 

8 " DSDD Soft Sector (1 28 B/S, 26 Sectors) 31 1 5 

8 " DSDD Soft Sector (256 B/S, 26 Sectors) 3103 

8 " DSDD Soft Sector (51 2 B/S, 1 5 Sectors) 31 1 4 

8 " DSDD Soft Sector (1 024 B/S, 8 Sectors) 31 04 

SVV' SSDD Soft Sector w/Hub Ring 3481 

574" SSDD 10 Hard Sector w/Hub Ring 3483 

574" SSDD 1 6 Hard Sector w/Hub Ring 3485 

574 " DSDD Soft Sector w/Hub Ring 3491 

574 " DSDD 10 Hard Sector w/Hub Ring 3493 

574" DSDD 16 Hard Sector w/Hub Ring 3495 

574 " SSDD Soft Sector w/Hub Ring (96 TPI) 3504 

574 " DSDD Soft Sector w/Hub Ring (96 TPI) 3501 


Memorex Flexible Discs.. .The Uitimate in Memory Exceiience 


Free Memorex Mini-Disc Offer - Save 10% 

Every carlon of 1 0 Memorex 5Va inch mini-discs sold by 
Communications Electronics, now has a coupon good 
for a free Memorex mini-disc. For every case of 100 
Memorex mini-discs you buy from CE, you’ll get 1 0 free 
mini-discs directly from Memorex. There is no limit to 
the number of discs you can purchase on this special 
offer. This offer is good only in the U.S.A. and ends on 
December 31, 1982. 

Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best materials available and continual surveillance 
throughout the entire manufacturing process. The ben- 
efit of Memorex’s years of experience in magnetic 
media production, resulting, for instance, in proprietary 
coating formulations. The most sophisticated testing 
procedures you’ll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 
1 00 percent error free. Each track of each flexible disc 
is tested, individually, to Memorex’s stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. Rigid quality audits are built into 
eveiy step of the manufacturing process and stringent 
testing result in a standard of excellence that assures 
you, our customer, of a quality product designed for 
increased reliability and consistent top performance. 
Cu8tome^Oriented Packaging 
The desk-top box containing ten discs is convenient for 
filing and storage. Both box labels and jacket labels 
provide full information on compatibility, density, sec- 
toring, and record length. Envelopes with multi-lan- 
guage care and handling instructions and and color- 
coded removable labels are included. A write-protect 
feature is available to provide data security. 

Full OneYearWarranty— Your Assurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if they are found to be defective in materials 
or workmanship within one year of the date of purchase. 
Other than replacement, Memorex will not be respon- 
sible for any damages or losses (including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton 
and 1 0 cartons to a case. Please order only in increments 
of 1 00 units for quantity 1 00 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
1 00 units are available in increments of 1 0 units at a 1 0% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 1 %; 1 ,000 
or more saves you 2%; 2,000 or more saves you 3%; 5,000 
or more saves you 4%; 10,000 or more saves you 5%; 
25,000 or more saves you 6%; 50,000 or more saves you 
7% and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that’s right for 
you, call the Memorex compatibility hotline. Dial toll-free 
800-538-8080 and ask for the flexible disc hotline extension 
0997. In California dial 800-672-3525 extension 0997. 
Outside the U.S.A. dial 408-987-0997. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex 
Flexible Discs, send or phone your order directly to our 
Computer Products Division. Be sure to calculate your 
price using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 billing. All 
sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are 
subject to change without notice. Out of stock items will be 
placed on backorderautomaticallyunlessCE is instructed 
differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited 
with a $20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD’s please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Eiectronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or 
partial-case of 100 8-inch discs or $6.00 per case or partial 
case of 1 00 574-inch mini-discs for U.P.S. ground shipping and 
handling in the continental U.S.A. If you have a Master Card or 
Visa card, you may call anytime and place a credit card order. 
Order toll-free in the U.S. Dial 800-521-4414. If you are 
outside the U.S. or in Michigan, dial 31 3-994-4444. Order your 
high quality, error free Memorex discs today. 

Copyright *1982 Communications Eiectronics” Ad #051782 


Free disc offer 
Save 10% 




I® 


Order Toll-Free! 
( 800 ) 521-4414 

In Michigan (313) 994-4444 




For Data Reliability — Memorex Rexible Discs 



COMMUNICATIONS 

ELECTRONICS™ 


Computer Products Division 

854 Phoenix □ Box 1 002 □ Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521 -441 4 or outside U.S.A. (31 3) 994-4444 
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ElectrMrios 

Electronics publishers since 1908 


THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 


September 1982 Vol. 53 No. 9 


SPECIAL FEATURE 

53 

BUYING MAIL-ORDER COMPONENTS 

Mail-order is sometimes the only way to obtain the components 
you need. Here are some tips you should know and pitfalls you 
should avoid. Karl T. Thurber, Jr., W8FX 

BUILD THIS 

45 

HEART-RATE MONITOR 

Know the state of your health and fitness. This project displays 
your heart rate in beats-per-minute by simply attaching an opto- 
electronic sensor to your finger. Robert Grossbiatt 


49 

PICTURE PHONE 

Part 2 — Adapter sends video pictures over the telephone line to 
a remote location. Josef Bernard 


63 

STEREO IMAGE EXPANDER 

Part 2 — Hi-fi adapter adds an extra dimension to your recorded 
music. Joel Cohen 

TECHNOLOGY 

4 

VIDEO ELECTRONICS 

Tomorrow’s news and technology in this quickly changing industry. 

David Lachenbruch 


40 

SATELLITE TV NEWS 

The latest happenings in communications technology. 

Gary H. Arlen 


71 

ALL ABOUT PULSE GENERATORS 

How to use a pulse generator to test an analog circuit. 

Charles Gilmore 


64 

STATE-OF-SOLID-STATE 

DC voltage-controlled switches. Robert F. Scott 

CIRCUITS AND 
COMPONENTS 

42 

NEW IDEA 

Electronic thermometer. 


59 

HOW TO DESIGN ANALOG CIRCUITS 

Proper transistor operation requires proper biasing. Learn about 
biasing circuits and how to design them. Mannie Horowitz 


74 

HOBBY CORNER 

Learning about microprocessors. Earl “Doc” Savage, K4SDS 

VIDEO 

92 

SERVICE CLINIC 

Color-burst reference oscillators. Jack Darr 


92 

SERVICE QUESTIONS 

Radio-Electronics’ Service Editor solves technicians’ problems. 

AUDIO 

66 

REPAIRING PORTABLE CASSETTE RECORDERS 

How to troubleshoot and repair these popular recorders. 

Homer L. Davidson 

RADIO 

78 

COMMUNICATIONS CORNER 

Touch-Tone devices and FM Adjustments. Herb Friedman 

COMPUTERS 

80 

COMPUTER CORNER 

Electronic worksheets. Les Spindle 


EQUIPMENT 26 Sencore Model SC61 Waveform Analyzer. 

REPORTS 32 McKay/Dymek General Coverage Receiving System 


DEPARTMENTS 


12 

Advertising and Sales Offices 

22 

Letters 

138 

Advertising index 

114 

Market Center 

111 

Books 

106 

New Literature 

14 

Editorial 

95 

New Products 

139 

Free information Card 

6 

What’s News 


ON THE COVER 

Using an otpo-electronic sensor that 
attaches to your finger, this battery- 
powered monitor displays your 
heart rate in beats-per-minute on a 
digital display. Knowing how your 
heart rate varies under different cir- 
cumstances can give you an idea of 
your physical condition. Get started 
building yours today. The story 
starts on page 45. 



HOW TO PROPERLY BIAS a transistor circuit is 
the subject of this month’s analog design 
series. Must reading if your designs are to func- 
tion the first time you plug them in. The story 
starts on page 59. 



HOW TO TROUBLESHOOT AND REPAIR port- 
able cassette recorders. The best results are 
obtained with a logical troubleshooting 
approach. The story starts on page 66. 


Radio-Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One-year subscrip- 
tion rate: U.S.A. and U.S. possessions. $13.00, Canada, 
$16.00. Other countries, $20.50 (cash orders only, payable 
in U.S.A. currency.) Single copies $1 .25. © 1982 by Gerns- 
back Publications, Inc. All rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of un- 
delivered copies (Form 3579) to Radio-Electronics Sub- 
scription Service, Box 2520, Boulder, CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs if their 
return is desired should they be rejected. We disclaim any 
responsibility for the loss or damage of manuscripts and/or 
artwork or photographs while in our possession or otherwise. 


R service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments, 
ause of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper 
^tioning of reader-built projects based upon or from plans or information published in this magazine. 
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RADIO-ELECTRONICS 


VIDEO ELECTRONICS 


DISC DATA 


DIGITAL TV 


DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



The often-postponed market launch of the Japanese VHD videodisc system is now sched- 
uled for summer 1983. Pioneer (see photo) has expanded its line of LaserVision players to 
three — the original model at about $750, a new remote-control unit at $800, and a version 
without remote and random frame access at $600. RCA added a fourth CED player to its line 
described here last month — a model with wireless remote control and all-electronic on-set 
controls at $449.95. 


“Computer TV” could become a byword — or an advertising point — next year when the first 
sets with completely digital signal-processing circuits are scheduled to be introduced. The 
circuits are contained on five VSLI IC’s developed by ITT Semiconductor and being offered 
worldwide to TV set makers. ITT claims the IC’s replace an average of 20 IC’s, 500 to 600 
transistors and other components, and make possible production of a better TV set for the 
same or less money. Among the claimed advantages: The set can be self-testing and 
self-adjusting, automatically compensating for picture-tube aging. The same set can be 
“programmed” to accommodate NTSC or PAL color. Stereo audio, when available, comes 
“free” (except for the speakers), merely by programming. The design will accommodate 
digital sound input, or digital input from a computer. It makes possible the later addition of 
low-cost “peripherals,” such as digital ghost elimination, high-definition by means of line 
interpolation, and elimination of flicker by Interpolation of additional fields or frames. The first 
production prototype digital TV will be shown by ITT’s Standard Elektrik Lorenz of Germany. 
Among at least eight set makers working with the ITT circuits Is Zenith, which could be the first 
to introduce a digital set here. 


BETA HI-FI How can you get true high-fidelity stereo from a half-inch home video recorder? The VHS 
manufacturers are adding a second audio track and Dolby noise reduction, but that provides a 
50-10,000 Hz frequency response, at most. Headed by Sony, the Beta group has been 
showing a proposed new “Beta Hi-Fi” system that can provide better audio specs than an 
open-reel tape recorder, but is still compatible with existing Beta recorders and tapes. 

Beta’s magic trick is to leave the current longitudinal audio track alone and put a new sterr 
sound track on an FM carrier in the helical video track. The result Is “nearly digital” sound, 
an 80-dB range, far above the 30- to 40-dB range of current recorders, with a freque 
response of 20-20,000 Hz at 0.3% distortion, and inaudible wow and flutter. Recorders I: 
for the hi-fi system would also be able to play the longitudinal track on old tapes, and n 
prerecorded tapes would have a longitudinal mono track plus the helical hi-fi stereo pair, 
preserve compatibility. An extra bonus Is the ability to have three separate soundtracks 
mono tapes— three different languages, for example. Sony claims that such a helical-auc 
feat can’t be accomplished on VHS recorders because their head drums are too sme 
resulting in picture degradation. But the VHS camp has yet to be heard from on the subject, 
they go ahead with the project. Beta manufacturers say they can have recorders In the hi- 
format on the market around mid-1983. r-[ 


'No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 
move up to 
Fluker 


We’ve got great news for people 
who’ve been holding out for a high 
quality, high performance DMM at a 
moderate price: Fluke’s new nine- 
function model D 804 is now available 
at select electronics supply stores. 

With a suggested U.S. price of only 
$249 and features you won’t find in any 
other handheld DMM, the D 804 is an 
exceptional value. Here’s why. 

Logic level and continuity 
testing; A real time-saver for 
troubleshooting passive circuits in pcb’s, 
cables, relay panels and the like. The 
D 804 has a switch-selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K-type 


thermocouple, the D 804 delivers fully- 
compensated readings in °C from 
-20°C to + 1265°C, for checking 
heating and refrigeration systems. 

Peak hold feature captures 
transients: A short-term memory in 
the D 804 captures and holds the peak 
reading of a motor starting current. 

And more: 0.1% basic dc accuracy, 
conductance, 26 measurement ranges, 
battery, safety-designed test leads and a 
one year parts and labor warranty. A 
full line of accessories is also available 
to extend the measurement capabilities 
of your DMM. 

Ask your dealer about the 
powerful, versatile D 804 and the rest of 
Fluke’s new Series D line of low-cost 
digital multimeters. 



From the world 
leader in DMM's. 
Now wcVe designed 
one for you. 



Suggested U.S. list price 
technical data circle No. 15 
1330-0/D804 
RE 9/82 


If your dealer doesn’t carry Series D 
Multimeters yet, call this number. We’ll be 
happy to tell you who does. 1-800-426-0361 




RADIO-ELECTRONICS 


WHATSNEWS 


Sharp reducing copier 
talks back to user 

A new dry, any-paper desktop 
copier that talks to its user, makes 
reduced-size copies, can be auto- 
mated, and helps diagnose its own 
troubles, has been introduced by 
Sharp Electronics Corp., head- 
quartered in the United States at 
Paramus, NJ. 

The new model SF-781 speaks 
from a built-in voice synthesizer 
that emits electronic tones in a 
series that the ear hears as clear, 
easily understood sentences. 
When the user makes a reduced- 
size copy, the machine reminds 


him: “Check the paper size,” and if 
he leaves his material in the ma- 
chine and starts to walk away, it 
calls out: “Remove the original.” If 
there is a paper misfeed, the SF- 
781 warns the user and tells where 
to look for the cause. 

The machine also warns if paper 
or toner needs replenishing, and if 
the machine is out of order. The 
copier’s total vocabularly is nine 
sentences, all selected to boost 
efficiency and save time. 

An advanced self-diagnostic 
system, aided by a microcompu- 
ter, pinpoints many problems by 
voice or LED alphanumeric dis- 
play-quick but thorough diagnos- 


tic tests can be run from the front 
panel by pressing buttons. 

The copier will take originals up 
to 11 X 17 inches. From that size, 
copies can be reduced to QV 2 x 1 4 
or 8 V 2 X 1 1 inches. Line artwork 
can often be reduced so cleanly 
that it can be used for reproduc- 
tion. Two 8 V 2 X 11 -inch pieces 
can be placed side-by-side for 
reproduction. The SF-781 picks up 
a broad range of colors, including 
the difficult blue tones. 


Transistors move into 
high-voltage range 

Motorola, In what it refers to as 
“a major expansion of MOS power 
transistor technology,” has in- 
troduced eight new devices in the 
“sparsely populated 550-volt and 
up” field. The new devices are in- 
tended for power supplies operat- 
ing from 230 and 460-volt lines. 
They are supplied in four voltages, 
with breakdown rating from 550 to 
900 volts, and up to 3 amperes of 
continuous drain current. 

The new devices are intended 
for such equipment as transmitt- 
ers, radar, and medical electronics 
using high-power, high-voltage, 
tube-operated circuitry. Prices are 
in the $7 to $1 0 range. Data sheets 
are available from Motorola at P.O. 
Box 20912, Phoenix, AZ 85036. 


Children, aged 3 to 13, 
are new computer market 

The Learning Co. of Portola Val- 
ley, CA, is henceforth devoting its 
efforts to developing and selling in- 
teractive computer software for 
children whose ages range from 3 
to 13 years. The programs are for 
use in the home, and include play 
with learning, encouraging 
participation by both children and 
their parents. 

The first two programs offered 
are Moptown and Magic Spells. 
They are available from Apple 
Computer distributors under Ap- 
ple’s Special Delivery Software 
programs. Moptown is a set of 1 1 
logic games; Magic Spells is a 
word game that combines large 
text, color graphics, and music. 

The games are designed for par- 
ents who wish to encourage their 


children to learn in an entertaining 
and unthreatening way. The pro- 
gram guides the child through a 
series of adventures that promote 
original thinking. There is no vio- 
lence and no wrong answers to 
discourage the child. 

Founded In 1980 as Advanced 
Learning Technology by Dr. Ann 
Piestrup, the company pioneered 
the development of children’s pro- 
grams with interactive software 
featuring color graphics and an- 
imation, working under grants from 
the National Science Foundation 
and the Apple Education Founda- 
tion. Its change of name marks its 
move from a grant-funded organ- 
ization to a commercial firm. 


New plant will meet 
videodisc demands 

RCA has commenced construc- 
tion in Indianapolis of a new $19 
million facility for manufacturing 
the compound essential in making 
“CED” videodiscs. That will be 
used to support the expanding disc 
manufacture at the company’s 
Rockville Road plant in In- 
dianapolis, as well as to supply 
other manufacturers worldwide. 

The compounding facility blends 
the plastic, carbon, and other 
materials that are used in pressing 
the conductive RCA discs. The 
blended material is in the form of 
pellets, which are formed into a 
mass and then placed between the 
two stampers of an automatic com- 
pression molding press to make 
the final disc. The new plant will be 
able to process 50,000 pounds of 
raw material daily. 

In addition to the new 55,000- 
square-foot compounding facility, 
RCA has completed a new power 
plant that will be able to produce 
the energy that will be needed for 
60 disc presses. 


Sateliite-to-home 
broadcasts in sight 

The Satellite Television Corp 
(STC) a subsidiary of COMSAT, 
has received four bids to construct 
direct-broadcast satellites (DBS) 
for STC’s satellite-to-home pay-TV 
service. The companies bidding 
were Ford Aerospace and Com- 
munications Corp, General Elec- 
continued on page 12 



SECRETARY IS USING THE SF-781 with SF-461 automatic document feeder 
(right) and SF-410 sorter (in front of the secretary). Those can be added to the 
copier to permit the equipment to grow as the user’s needs may require. 
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TEK 2200 


MULTI-PURPOSE 

OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Now! A 60 MHz Tektronix scope 
built for your bench. 



Wide-range verti- Two high-sensitivity 
cal sensitivity: channels: dc to 60 

Scale factors from MHz bandwidth 

100V/div(10X from 10 V/div to 20 

probe) to 2 mV/div mV/div; extended 

(IX probe). Accurate sensitivity of 2 

to ±3%. Ac or dc mV/di v at > 50 

coupling. MHz. 


Sweep speeds: Delayed sweep 

from 0.5 s to 50 ns. measurements: 
To 5 ns/div with XI 0 Accurate to ±3% 
magnification. with single time- 

base 2213; to 
±1.5% with dual 
time-base 2215. 


Complete trigger Probes included, 

system. Includes High-performance, 

TV field, normal, positive attachment 

vertical mode, and 10-14 pF and 60 

automatic; internal, MHz at the probe 

external and line tip. 

sources; variable 
holdoff. 


Tektronix ; 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproached for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There’s no compromise with 
Tektronix quality: The low cost is the 
resuit of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan. 


Yet performance is written all over 
the front panels. There’s the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1100 for the 2213*. 
$1400 for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For a demonstration stop by your 
local Tektronix Sales Office. 


ORDER TOLL FREE 

1 - 800 - 426-2200 

Ask for Department J0133 

In the state of Washington, 

Call (206) 253-5353 collect. 


•Price F.O.B. Beaverton, OR 

Ibktronix- 

COMMITTED TO EXCELLENCE 
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Now! Learn on the latest.^ 

NRI training includes 
25”lleath/Zenitli 
color TV with stote-of 
the-ort features 

o 6-function infrared remote control 
o space phone lets you answer or call from your 
chair 

o microprocessor-controlled PLL varactor tu 
o 82 VHF/UHF, 35 cable channels 
o 24-hour programmable channel selection 
o electronic time display 
o 4-speaker FM sound system 
o choice of three cabinets at student 
discount 


8 





We’ve taken the 
finest, most advanced, 
most complete TV/Au- 
dio/Video course avail- 
able and made it even 
better. Now NRI brings 
your training up to and 
even beyond tody’s 
technology with the 
exciting, advanced per- 
formance Heath/Zenith 
Model 2501 TV. Now you 
can learn how to service 
even the latest circuitry 
on the most expensive 
TV sets as you assem- 
ble and perform ex- 
periments on your 
Heathkit/Zenith. 

Only NRI combines 
such complete 
training with such 
up-to-date equipment. 


Choice of specialty training on TV, stereo, or VCR 


Choice of 
Three 
Specialties 

And only NRI 
gives you the opportun- 
ity to specialize in any 
of three areas. You get 
the same complete 
training covering TV, 
audio systems, and 
video recorders, but you 
select your own specialty 
for practical, hands-on 
training. 

You can choose 
to build the Heath/ 
Zenith color TV; special- 
ize in audio systems and 
build your own AM/ 

FM stereo system; or 
take your bench training 
with remote-controlled 
videocassette recorder 
featuring NRI training 
on videotape. No matter 


which specialty you elect, your prac- 
tical training also includes experi- 
ments and demonstrations with 
the exclusive NRI Discovery 
Lab® and your own profes- 
sional digital multimeter. All 
equipment is yours to use 
and keep. 

Learn in Your 
Spare Time 

No need to quit 
your job or tie up your 
evenings with night 
school... no classroom 
competition or rigid schedules. NRI 
trains you in your own home at your 
convenience. You’re a class of one 
with complete course materials, 
practical training on the latest 
equipment, and the backing of a full 
staff of professional electronics 
educators. NRI brings it all to you. 


The Professional’s 
Choice 

A million and a half stu- 
dents have already chosen the 
NRI way. And over half the prac- 
ticing TV service technicians in 
the U.S. have advanced their 
careers with convenient home 
training. Among them, it’s NRI 
3 to 1 over any other school 
(summary of national survey 
on request). 

Free Catalog... 

No Salesman Will Call 

Get all the facts on 
complete, convenient NRI train- 
ing. ^e all the equipment, look 
over complete lesson plans, 
check out our convenient time 
payment plans. And see the 
many other opportunities in 
fields like Microcomputers, Elec- 
tronic Design, Communications 
Electronics, and more. Send 
postage-paid card and see what ad- 
vanced training is all about. If card 
has been removed, please write to us. 


Practical training on a real state-of-the-art 
TV using professional equipment 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 


We’ll give you tomorrow. 
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WHATSNEWS 


continued from page 16 


trie Co., Hughes Aircraft Co., and 
RCA Astro Electronics. 

STC’s Request for Proposals 
(issued January 13) were for con- 
struction of two satellites (one op- 
erating and one spare) which STC 
would use for satellite-to-home 
pay-TV service over an area 
approximating the U.S. Eastern 
Time Zone. The satellites are 
scheduled to operate on the 12- 
and 17-GHz bands. 

The construction program is ex- 
pected to take more than three 
years, and the service would begin 
in late 1 985 or early 1 986. STC will 
offer three channels of premium 
pay television, without advertising. 
Individual subscribers would re- 
ceive STC’s pay-TV service on 
small, inexpensive home re- 
ceiving-antennas. 

Optical system tracks 
distant satellites 

The first of five Ground-based 
Electro-Optical Deep Space Sur- 
veillance Systems (GEODSS) has 
gone into action at the White 
Sands Missile Range in New Mex- 
ico. It will track optically satellites 
that orbit well above the range of 
most radars. GEODSS replaces 
an older camera system that re- 
quired developing photographic 
plates and examining them with a 
microscope, usually about an 


hour’s work. Sighting and 
identification with GEODSS is 
almost instantaneous. 

GEODSS’s telescopes can pin- 
point the location of all satellites 
above 3,000 miles, especially 
those that orbit at 22,000 miles 
above the equator. The telescopes 
combine camera optics and com- 
puters and can see objects 10,000 
times dimmer than the human eye 
can detect. They are are able to 
spot an object the size of a soccer 
ball more than 22,000 miles away. 
In operation, they fix on the stars 
and pick up any objects moving in 
front of them. 

The telescope search is auto- 
matic, and the images it captures 
are recorded on a television 
camera. One hundred pictures a 
minute are converted into digital 
pulses and fed into a computer that 
filters out the (relatively) stationary 
surrounding stars and displays the 
satellites as streaks of light on 
video monitors. 

To protect its own satellites from 
possible destruction, the Air Force 
must know what is in space and 
whether it is friend or foe. That in- 
formation will be supplied by the 
GEODSS network. Sites in Korea 
and Hawaii are expected to be op- 
erational sometime this year, and 
an Eastern Atlantic and an Indian 
Ocean station will be in operation 
by the mid-1980’s. 


Anti-scanner ordinance 
tossed out in Philly 

Municipal Court Judge J. Earl 
Simons ruled that Section 10-817 
of the Code of Philadelphia Ordi- 
nances is unconstitutional. The 
ordinance, enacted in 1 967, made 
access to police and fire radio 
channels illegal. It was not en- 
forced until late in 1981, when the 
city interpreted the law to apply to 
radio scanners and arrested 
several owners and employees of 
retail stores for selling scanners. 

The judge stated, among other 
things: “Individuals use scanner 
radios for personal entertainment 
or security purposes. Group use is 
endorsed — and in fact encour- 
aged — by local law enforcement 
agencies, which conduct pro- 
grams to teach the use of such 
scanner radios as a crime com- 
batant. ... There is no evidence to 
suport the contention that access 
to police or fire channels increases 
crime, or the risk thereof ... on the 
contrary, it demonstrates a 
markedly decreased risk of crimi- 
nality when such scanners are em- 
ployed by the citizenry. The con- 
clusion is compelled that the ordi- 
nance is unconstitutional.’’ 

The judge then ruled that the 
citations be dismissed and the de- 
fendants discharged. 


New state voice network 
promises greater economy 

The State of Washington has 
contracted with the Action Com- 
munications System Div of Hon- 
eywell for a Roadrunner Network 
Management System, to replace a 
Common Channel Switching 
Arrangement (CCSA) leased from 
Pacific Northwest Bell. 

The state has spent nearly $12 
million annually for long-distance 
telephone services provided by the 
CCSA leased network system. It is 
expected that the new systems 
can save about $5 million in annual 
long-distance costs. Average call- 
ing rates will be reduced from 12 
cents to 6.5 cents per minute by 
using the least-cost routing and 
management possibilities offered. 

A network of intermachine 
trunks and PBX tie lines will in- 
terconnect four switching centers 
at Olympia, Seattle, Spokane, and 
Vancouver with government PBX 


facilities across the state. The 
2,656 port statewide network will 
utilize 4,800-baud data links be- 
tween the four switching centers 
for “look ahead” routing and data- 
base maintenance and di- 
agnostics. 

G-E applies for a new 
consumer phone service 

The General Electric Co. has 
applied for a total of 9 MHz in the 
900-MHz band, for a new con- 
sumer-oriented mobile com- 
munications service. The alloca- 
tion would be divided into two 4.5- 
MHz bands separated by 45 MHz. 
That would provide 1 50 channels 
of 30 kHz each. 

The new Personal Radio Home 
Communications Service (PRCS) 
would be designed to augment the 
limited communications services 
already available to mobile con- 
sumers. It would provide the user 
with an affordable quality service 
for private communications within 
a user’s normal driving area. 

The system will consist of a base 
station tied Into the user’s tele- 
phone, and mobile units installed 
by users in their vehicles. The typ- 
clal range with the system would 
be in the order of 5 miles, which 
can be increased to approximately 
15 miles by using strategically lo- 
cated repeater stations. There 
would be a nominal charge access of 
any of those. Repeaters would not be 
interconnected. 

An additional communications 
feature is automatic interconnec- 
tion to the public telephone net- 
work through the base station. 

New photovoltaic cell 
works with low light 

A high-performance photovolta- 
ic module that produces 40 watts 
of peak power with 35 solar cells 
has been developed by Arco Solar 
(a subsidiary of Atlantic Richfield) 
at Chatsworth, CA. 

Using single-crystal silicon cells, 
the module can charge batteries at 
5 to 10 percent of noonday sun. 
The manufacturer claims that un- 
der such low light conditions, the 
new cells can deliver up to 25 per- 
cent more energy than typical 
modules of polycrystalline design. 

The new module, M51, mea- 
sures 1 X 4 feet and is 10.75 per- 
cent efficient. R-E 



AIR FORCE TECHNICIANS TRACK SATELLITES at the ground-based Electro- 
Optical Deep Space Surveillance System facility in New Mexico. It is the first of 
five world-wide stations that will keep track of all man-made satellites in orbit 
within a range of 22,000 miles. 
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RADIO-ELECTRONICS 


EDITORIAL 


“My Kingdom For A 


How many times have you decided to build a project only to find 
that the parts list contains components that are almost Impossible to 
obtain locally? Or, how many times have you used your best 
troubleshooting skills to locate a bad component on a PC board only 
to find that the component might as well be a proprietary unit from a 
Titan missile. Unfortunately, we’ve all found ourselves faced with that 
situation at one time or another. 


Let’s face it, in today’s “high-technology” society, the electronic 
components that we very often need are becoming more and more 
difficult to obtain locally. Perhaps it is because the components that 
we are looking for are becoming more complex. Or, perhaps our local 
suppliers are finding it necessary to become more specialized. What- 
ever the reasons may be, understanding them won’t help us when 
we’re faced with the situation of trying to obtain a specific component. 


As bad as the situation might seem, especially to those of us that 
are not living in or near a large metropolitan area, we are not totally 
helpless. Fortunately, there are a large number of mail-order firms that 
supply electronics components. While I’ll admit that ordering an 
electronic component from a mail-order supplier is not as convenient 
as walking into your local supplier, at least the mail-order supplier is 
more likely to have a larger and more diversified inventory. 


While the majority of the mail-order suppliers are quite reputable, 
not all of them are on the up and up. Screen the mail-order suppliers 
before you buy from them. First, if the ads appear month after month 
in Radio-Electronics magazine, you can be confident that they are 
reputable. Use the free information card at the back of the magazine 
to order catalogs from those suppliers and keep them handy. Catalogs 
are great for locating components that you need and they contain val- 
uable ordering information when you’re actually ready to order a com- 
ponent. 


I can’t possibly cover all the aspects of purchasing mail-order com- 
ponents in just one editorial page. The subject Is important and we are 
presenting part 1 of a two-part series entitled “The Ins and Outs of 
Buying Mail-Order Components.” Read the series and request as 
many catalogs as you can from the mail-order suppliers. They will be 
your best protection against being stuck for hard-to-find components in 
the future. 
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Compact enough to fit under an airplane 
seat, the Heathkit 10-3220 represents out- 
standing value in its class. Weighing only 
16 pounds, the 10-3220 is designed forfield 
service troubleshooters who need a light, 
portable battery-operated scope for use 
where AC power is not available. 

Dual-trace versatility: The 10-3220 allows you to com- 
pare two different signals simultaneously- to make input/ 
output comparisons, check phase relationships and 
accomplish other complex measurements. Algebraic 
functions add versatility. 

Special invert display function: Enables you to com- 
pare two waveforms that are nearly 180 degrees out of 
phase - by inverting one of the waveforms. 


X-Y inputs for Lissajous measurements: 

Feed two separate input signals to the 10-3220. 

Wide DC-20 MHz bandwidth: The 10-3220 
can measure a very wide range of input signals. 

Outstanding sensitivity: Vertical signals as 
low as 2 millivolts can be accurately measured 
by the very sensitive 10-3220. Accuracy is as 
high as 3 percent (from 20-30 deg. C), on both vertical 
and horizontal measurements. 

Save more than 30% when you build it yourself: The 

10-3220 Portable 20 MHz Oscilloscope Kit is value-priced 
at just $689.95.* 

Easy to build: Thorough Heathkit assembly manuals 
take you step-by-step, from unpacking to final plug-in. 
Anyone can do it. And experienced service techs are just 
a phone call away, to help you during building or servicing. 


nM ClIUI Here’s a professional, portable 
IWiii Vw m DC-20 A/IHz Oscilloscope with 

build-it-yourself Heathkit savings 


MeattHOi 


^a! trace osciilqsGope 10-3220 


tr ig mo pe r 




FREE CATALOG 

Complete (details on Heathkit oscilloscopes 
- anid nearly 400 other electronic kits for your 
home, work or pleasure - are in the new 
Heathkit catalog. Send the coupon at right 
for yours toiday, or pick one up at any of the 
65 convenient Heathkit Electronic Centers** 
locatecJ throughout the U.S. an(d Canacfa. 

If coupon is missing, write Heath Co., Dept. 
020-934, Benton Harbor, Ml 49022. 



MAIL TO: Heath Company, Dept. 020-934 
Benton Harbor, Ml 49022 

□ YES, Please send me your free Heathkit Catalog. 
I’m not currently receiving your catalog. 


Name. 


® 

*Mail Order, F.O.B. Benton Harbor, Ml. 
Also available assembled, mail order priced at $995.00, F.O.B. Prices, specifications 
and product availability subject to change without notice. **See the white pages of 
your telephone book for the Heathkit Electronic Center nearest you. Heathkit Elec- 
tronic Centers in the U.S. are operated by Veritechnology Electronics Corporation, 
a wholly-owned subsidiary of Zenith Radio Corporation. GX-387 


Heathkit 


Address 

City 

State 

wn.jr 

GX-387 

Zip 
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Introducing the 
Sinclair ZX81. 

If you 're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any- 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 

A breakthrough in personal computers. 

The ZX81 is a major advance over the origi- 
nal Sinclair ZX80-the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81 's 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 

■ Continuous display, including moving graphics 


■ Multi-dimensional 
string and numerical arrays 

■ Mathematical and scien- 
tific functions accurate to 
8 decimal places 
■ Unique one-touch entry 
of key words like PRINT, 

RUN and LIST 

■ Automatic syntax error 
detection and easy editing 

■ Randomize function 
useful for both games and serious applications 

■ 1 K of memory expandable to 16K 

■ A comprehensive programming guide and 
operating manual 

The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper- 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
recall programs by name. 



Sinclair technology is also available in Timex/Sinclair computers 
under a license from Sinclair Research Ltd. 


Order at no risk.** 

We'll give you 10 days to try out the ZX81 . If 
you're not completely satisfied, just return it to 
Sinclair Research and we'll give you a full refund. 

And if you have a problem with your ZX81, 
send it to Sinclair Research within 90 days and 
we'll repair or replace it at no charge. 
Introducing the ZX81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com- 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 


These numbers are for orders only. If you just 
want information, please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 


*Plus shipping and handling. Price includes connectors for TV and cassette, AC adaptor, and 
FREE manual. 

** Does not apply to ZX81 kits. 



A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 

To order. 

To order, simply call toll 
free. Or use the coupon below. 

Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 
computer. 

Call toll free 800-543-3000. 

Ask for operator #509. 

In Ohio call: 800-582-1364; 
in Canada call: 513-729-4300. 

Ask for operator #509. Phones 
open 24 hours a day, 7 days 
a week. Have your MasterCard 
or VISA ready. 


NEW SOFTWARE: Sinclair has 
published pre-recorded pro- 
grams on cassettes for your 
ZX81 . We're constantly coming 
out with new programs, so we'll 
send you our latest software 
catalog with your computer. 


16K MEMORY MODULE: Like 
any powerful, full fledged com- 
puter, the ZX81 is expandable. 
Sinclair's 16K memory module 
plugs right onto the back of 
your ZX81 . Cost is $49.95, plus 
shipping and handling. 


iirndaii~ 


To order call toll free: 800-543-3000 


Ad Code 09RE 


Price* 


Qty. Amount 


ZX81 

$99.95 



ZX81 Kit 

79.95 



16K Memory Module 

49.95 



Shipping and Handling 

4.95 


$4.95 


TOTAL 


MAIL TO: Sinclair Research Ltd., 

One Sinclair Plaza, Nashua, NH 03061. 

Name 


Address. 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 

□ I don’t have the time. 

□ High school was hard for me and 
electronics sounds like it may be 
hard to learn. 

□ I can’t afford any more education. 

□ I have a family now. 

□ I’m here. You’re there. I’ve never 
learned that way before. I’m not 
sure it will work for me. 

Read the opposite page and see how you can get started today! 
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Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 

You don’t have the time. Be realistic. 

All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That’s the proven 
way to success. CIE studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 

Electronics sounds like it may be hard 
to learn. You already know something 
about electronics or you wouldn’t be 
reading this. Now, build on that. CIE 
Auto-Programmed ® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 

You can’t afford any more education. 
Actually, you can’t afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education — learning 
a skill — is an inflation-fighter that can 
be yours. If you are not able to pay full 
tuition now, CIE will lend you funds on 
a monthly payment plan. 

You have a family now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice. CIE can help 
you to get started on that career. 

You’re there. We’re here. How does 
CIE help you learn? First, we want you 
to succeed. You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will be graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That’s 
how CIE helps you learn. 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CIE HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although “big” does not 
always mean “best” it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 



Step-by-step learning includes 
“hands-on^’ training. 

The kind of professional you want to be 
needs more than theory. That’s why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered-sweep, solid-state oscilloscope 
you build yourself — and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to let you apply the digital 
theory that’s essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 



Your FCC License can impress 
employers. 

For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government-certified proof of your 
knowledge and skills. More than half 
of CIE’s courses prepare you to pass 
this exam. Surveys show that some 
80% of CIE graduates who take the 
exam are successful. 


Find out more! 

Today. Now. 

There’s a card with this ad. Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You’ll get a copy of CIE’s free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we’ll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists — CIE. Mail the card or 
coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you’ve made all year. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

you’re going to learn 
electronics, you might as well 
learn it right!’ 

John Cunningham f 

Senior Technical Director 


Cleveland Instei^u^e 
of Electronics, Inc. 



^'7'7S East l/^th Street, Cleveland, Ohio AA^^A 
Accredited Member National Home Study Council 


□ YES. . .1 want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program ... plus my 
FREE package of home study information. 

Print Name 


Address _ 


_Apt. 


State 


Zip 

Age 

Phone (area codel 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran 

MAIL TODAY! 


□ Active Duty 
RE-44 
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SEPTEMBER 1982 


LETTERS 


Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 


DATABASE MANAGEMENT 
SYSTEMS 

I have just finished reading the June 1982 
issue of Radio-Electronics. Your article on 
database management systems was an in- 
teresting summary of available products and 
vendors, but I should like to correct a few 
oversights. 

First, Compco has had to move to a larger 
facility. I don’t believe that the post office is 
forwarding our mail any longer (it’s been a 
year), so I would appreciate having this letter 
published with our correct address. It is: 

Compco, 7110 W. Fond Du Lac Avenue, 
Milwaukee, Wl 5321 8. We can be reached by 
telephone through calling (414) 438-0610 or 
(414) 438-8611. 

Secondly, Compco carries a wide variety of 
database management packages, for many 
different computers. Apple, Altos, and DEC 
are the principle lines. CP/M, MP/M, Apple 


DOS 3.3, Apple CP/M, and RT-11 are the 
principal operating systems that our products 
run under. We also carry a variety of word 
processing, scientific, and entertainment 
software and hardware. 

THOMAS M. PETERS, 

Compco, Sales Manager 

OPENING THE DOOR 

What a wonderful “opening of the door’’ to 
the world of electronics the simple building 
blocks described in “Hobby Corner,’’ in 
Radio-Electronics, June 1982 provide! 

The beginner is generally confronted with 
completely enclosed “black boxes’’ that defy 
understanding. First encounters are most im- 
portant; and since most learning is through 
the eyes, the inner working parts should be 
exposed by removing all covers. 

Touching is another great avenue for learn- 
ing. (Beginners will soon be adjusting battery 


clips and switch tensions on their own.) 

As learning progresses, open-type 
potentiometers and transformers with visible 
windings may be added. Also, the name of 
each component may be lettered simply on 
each block, along with its schematic symbol. 

You cannot imagine how fast your young- 
ster can learn, or how importantly those be- 
ginning blocks can shape his or her life! 
GENE BRIZENDINE, W4ATE, 

Huntsville, AL 

DIGITAL THERMOMETER 

This is an addition to the digital ther- 
mometer article by Michael Ribgy that ap- 
peared in the February 1982 issue of Radio- 
Electronics. I have used this circuit on my 
MAI 026 clock module to vary the brightness 
of the LED display automatically with 
changes in the room light. The circuit uses 
only three components, all of which are readi- 
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ly available, and I have had it in service for 
over a year. 



FIG. 1 


Figure 1 tells the story. As the room light 
goes down, the resistance of LDR1 (Radio- 
Shack No. 276-116) increases. At a given 
point, determined by the value of R1, Q1 
begins to conduct. That lowers the voltage on 
pin 4, and dims the display. Use any low- 
leakage transistor for Q1 , with a gain (hfe) of 
1 00 or more. Select the value of R1 to get the 
desired dimming action, and remember that 
raising the value of R1 will slow the dimming 
action. 

HERBERT DEAN, 

Orono, ME 


NfKOLA TiSLA^S 
aONTRliUTIONS 

In your comment on Vince Marasco’s letter 
about Nikola Tesla (“Letters,” Radio- 
Electronics, June 1 982) you pointed out that 


Mr. Marasco had failed to list any of the princi- 
ples relating to everyday things that nearly all 
of us now take for granted that Tesla dis- 
covered. 

The list is impressive: First, there is the AC 
motor. It is doubtful that there are any motor- 
driven devices in the home that do nofuse an 
AC motor, rather than the older DC units. Air 
conditioners, refrigerators, fans — all are built 
on Tesla’s principle that he developed for 
Westinghouse. 

Add to that his discovery in 1 890 of apply- 
ing high-frequency electricity to the body for 
deep heat treatment. Diathermy, in other 
words. 

Then there is the Tesla coil — an air core 
transformer with resonating primary and 
secondary coils. Such units are used to test 
the effects of high-frequency electricity on 
switches and regulating circuits in the utility 
industry. 

Marconi’s patents on radio were upset by 
the U.S. Supreme Court, which ruled that 
they were an infringement on another’s 
idea — Tesla. Robots, radar, and radio- 
controlled ships for military use, as well as the 
basic idea for a plane with vertical take-off 
and landing capabilities give you some 
idea — though really far from adequate — of 
the scope of that man’s creative genius. 

To anyone interested in Nikola Tesla, I rec- 
ommend Margaret Cheney’s book, an ex- 
cellent biography titled, Tesla, Man Out of 
Time. In spite of one or two technical faults, it 
is worth reading; you will understand why 
there are so many who rate Edison second to 
Tesla, without denying the worth of Edison’s 
contributions. 

GEORGE deLUCENAY LEON, 

New York, NY 


SPIAKINQ OUT 

I can keep silent no longer! 

I’m an electronics buff, and have been re- 
ceiving Radio-Electronics for about a year. I 
am also currently subscribing to a number of 
other somewhat similar magazines, but have 
decided that the ony ones to which I shall 
renew my subscription are Radio- 
Electronics and The Audio Amateur. 

I consider Radio-Electronics to be by far 
the best electronics magazine on the market 
at the present time, and look forward to re- 
ceiving it each month. I cannot recommend it 
too highly! 

To date, I have built eight of the construc- 
tion projects that you have published. They 
were easy to complete, and all function as 
intended. I would like to compliment you on 
the clarity and completeness of your pro- 
jects — such that one does not need a high 
degree of electronics theory or expertise to 
build them, nor run into difficulty because of 
exotic or highly expensive components. I also 
applaud the fact that, to date, you have re- 
sisted the temptation to make Radio- 
Electronics into a computer magazine; there 
are a plethora of those available. Please con- 
tinue your emphasis on construction electro- 
nics with a broad-base appeal. 

PAUL T. KELLY, 

Fort Wayne, IN 


POCKIT CALliRATOR 

Gary McClellan’s statement that the 
LM723N voltage regulator has more stable 
temperature characteristics than the 
LM723C (“Pocket Calibrator for Volts and 
Ohms,” Radio-Electronics, June 1982) is 


"rrZL/ 2300 SERIES 
I [Zl\ PORTABLE OSCILLOSCOPES 



THE FIELD 
SERVICE SCOPES 


Built for field service. , 
Tough enough for the road. 


The 2300 Series is 
unassaiiabie proof that 
sensitive instruments 
needn’t be delicate. No 

other scopes are so 
immune to abuse and to 
day-to-day wear and 
tear. They feature 50Gs 
shock resistance, our 
highest electromagnetic 
compatibility, and 
high-performance 


measurement — all in 
an ultra-durable 17-lb. 
package. 

Bottom line: the lowest 
life cycle costs of 
any high performance 
portable. Thanks to 
fewer components. 
Easier access to internal 
parts. Plus less 
downtime and fewer 
back-up instruments re- 


quired, as proven by 
the toughest reliability 
testing we know of — 
our own. 

All that, and Tek per* 
formance too! Select 
dc to 100 MHz with 
5 ns horizontal sweep. 
2mV/div vertical 
sensitivity. Built-in 
delta time and DMM. 
This time, get the scopes 


that can handle the hard 
knocks of your business 
. . .wherever the business 
takes you. Order today 
— or ask for the full Tek 
2300 story! Call toll free: 

1 - 800 - 547-1845 

Ask for Department B0129 

(Oregon, Alaska and 
Hawaii: 503-627-5402 
Call collect.) 


IfektroniX’ 

COMMnTEO TD EXCELLENCE 





RADIO-ELECTRONICS 



Only Simpson offers a full line of DMMs that are listed under UL-1244 
Standard for Safety — Electrical and Electronic Measuring and Testing 
Equipment. 

SIMPSON DIGITAL MULTIMETER SELECTION CHART 



Hand portable DMMs 

All 2x5.6x4.6", weight 1V2 lbs. 


Bench portable DMMs 

All 2.7x8.4x9", weight 3 lbs. 

Model 

467/467B# 

463 

461-2 

461-2R 

462 

464-2A/2D* 

465-2A/2D* 

460-4A/4D* 

Features 

Deluxe unit with 

Basic 

Low cost 

True RMS 

Auto and 

Low cost 

Auto and 

Deluxe unit. 


true RMS, pulse 
detection, dif- 
ferential peak 
hold, visual/ 
audible continu- 
ity indication. 
#Black case 

low cost 
cordless 
unit 

basic unit 

responding 

manual 

ranging 

bench 
DMM with 

10 amp 
range 

manual 

ranging, 

10 amp 
range 

Low power 
ohms, aux. 
analog meter, 
10 amp 
range 

Ranges 

26 

26 

26 

26 

23 

28 

27 

32 

Display 
(3V2 digit) 

LCD Digalog® 
display 

LCD 

LED 

LED 

LED 

LED 

LED 

LED 

Basic 

Accuracy 

0.1% 

0.1% 

0.1% 

0.1% 

0.25% 

0.1% 

0.1% 

0.1% 

Power 

9 V battery supplied. 

Rechargeable batteries and 

AC operation standard. * AC/ battery ver- 

Source 

200-hour battery life 

AC adapter/charger supplied 

sion optional (batteries not included) 

Price 

$257 

I $200 

$194 

1 $234 

1 $244 

$290/*$338 

$403/ *$453' 

$378/ *$431 


one that’s best for you! Available at leading electrical/ 
distributors worldwide. 

SIMPSON ELECTRIC COMPANY 

A Katy Industries Subsidiary 

^ 853 Dundee Avenue, Elgin, IL 60120 
(312)697-2260 • Telex 72-2416 • Cable SIM ELCO 
IN CANADA: Bach-Simpson Ltd., London, Ontario 
IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall 
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Choose the 
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open to misinterpretation. The premium de- 
vice is the LM723. The relaxed-specifications 
version is the LM723C. The suffix “N” refers 
not to quality but to package type, in this case 
a dual-in-line plastic one. 

Thus, an LM723N would, indeed, be super- 
ior to an LM723CN, or any other LM723C 
type. Unfortunately, it has been my experi- 
ence that if one orders a 723N from advertis- 
ers in your Market Section, one will receive a 
723CN. Of course, in most applications for 
the hobbyist, the “C” version will be quite 
adequate. However, if an LM723N (or 
LM723H) is really preferred, as in Mr. McClel- 
lan’s nice little project your readers may have 
to order it from one of the major electronics 
parts distributors. 

LAWRENCE WALLCAVE, 

Santa Rosa, CA 


THE IBM COMPUTER 

I have just finished reading your April 1 982 
issue, and noticed an article about IBM’s first 
personal computer. In 1975, IBM was testing 
a rather heavy portable computer that was 
configured much like the Osborne 1. It had a 
non-removable keyboard, a small (perhaps 5 
X 6-inch) monitor screen, and used data cas- 
settes for loading. It was, I believe, the brain- 
child of Dick Doyle. 

Time and time again, we see IBM showing 
all the youthful vigor of a tortoise, and, in 
personal-computer hardware, they’ve shown 
it again. I think that’s a shame, because I like 
them. 

JESSE THARIN, 

Tucson, AZ R-E 


ATTENTION 
SINCLAIR ZX81 
OWNERS!!! 

Here’s an inexpensive little book 
(Programming With The ZX81) that 
tells you how to use the features of 
that ZX81 you recently bought. It 
shows you programs that fit into the 
1K machine and are still fun to use. 
Learn how the random number 
generator works and use it to sim- 
ulate coin tossing and dice throwing. 
Look at the patterns the ZX81 
graphics can produce. Animated 
graphics are also covered and com- 
plete programs for games such as 
Lunar Lander and Cannon Ball are 
included. Seven information packed 
chapters in this quality book. Order 
your copy today. Price Is $5.75 post- 
paid in the US. 

ELECTRONIC TECHNOLOGY TODAY INC. 9/82 

P.O. Box 83, Massapequa Park, NY 11762 

□ Send me my copy of “Programming With The ZX81" 

□ Send me your complete catalog 

Price of Book including Postage 


NY State Residents include Sales Tax 
TOTAL ENCLOSED 


City— 
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THIS DEVICE R/IAKES 
ORDINARV TEIEPHONES OBSOIETE 


The Freedom Phone® Cordless Telephone Model FF-3500has more features than any ordinary 
telephone. But one ordinary feature is missing. 

There's no cord to tie you down. The compact handset measures 1"x SVa " x 2% " and weighs just 7 
ounces. So it's really easy to take or make calls anywhere within its operational range. That's upstairs, 
downstairs, in the front yard, backyard, at the neighbors, up the street, or down the block. 

Instead of going to the phone to talk, you take the phone with you. 

Buying a Freedom Phone Cordless Telephone is an intelligent move if you prefer the convenient over 
the conventional. But there's more to it than meets the eye or ear. 

Designed and built exclusively for the Electra Company, makers of Bearcat® Scanners, the Freedom 
Phone 3500 provides crisp and clear cordless calls. An audible tone and pulsing light confirm dialing. The 
touch of a button automatically redials the last number entered. 

The Freedom Phone Cordless Telephone is as easy to install as it is to use. Its attractive and compact 
base station plugs into your existing phone line and electrical outlet. 

If the idea of using a Freedom Phone Cordless Telephone has a nice ring to it, get up, walk to your 
obsolete telephone, and call 800-428-4315 (800-382-1076 in Indiana). You'll learn more about the Model 
FF-3500 and get the name of the nearest Freedom Phone Dealer. 


THE FREEDOM PHONECORDLESS TELEPHONE 


Electra Company 

Division of AAasco Corp. of Indiana • 300 East County Line Rood • Cumberland, Indiana 46229 ♦ International Business Office • Suite 102, 1828 Swift • North Kansas City, Missouri 64116 

(C) 1981 AAosco Corp. of Indiana 
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Sencore 
Model SC61 
Waveform Analyzer 


model SC61 


Sencore 


OVERALL 

PRICE 


INSTRUCTION 
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FOR QUITE A FEW YEARS NOW, SENCORE 

(3200 Sencore Drive, Sioux Falls, SD 
57107) has been manufacturing “an- 
alyzers” — composite instruments that 


are useful for a wide variety of electronics 
testing and measuring. One of their new- 
est products is the model SC61 waveform 
analyzer. Whether you’re working with 


analog or digital circuitry, you’ll find a 
great many applications for this device no 
matter what kind of electronics work you 
do. It is really a quite versatile instru- 
ment, as you’ll soon see. 

The model SC61 has two main sec- 
tions. One is a dual-trace scope that can 
be used with waveforms of up to 100 
MHz and voltages from 2 millivolts to 2 
kilovolts. The unit’s wide bandwidth (60 
MHz), which is useable right up to the 
upper frequency limit, can come in very 
handy when working with high-speed di- 
gital circuitry. All of the standard features 
are there, including triggered sweep, a 
special delayed sweep mode called the 
delta mode (more on that later), and sync 
separators. The other section of this in- 
strument is a built-in digital voltmeter 
with a 6-digit LCD display. The DVM 
display, incidently, is located right across 
continued on page 30 



137 new RCA flameproof 
metal resistors. 


Now . . . 

780 Types 

For More Applications 

With values from 0.1 ohm to 22 megohms, RCA Flameproof 
Metal Resistors cover the great majority of resistor 
replacement needs in TV, video, and industrial servicing. 

• Can replace composition , carbon film, wire-wound 
and other metal types. 

• Tolerance ratings of ± 2% on most values. Ratings of 
Va, Vi, 1 and 2 watts. 

Get your RCA Flameproof Metal Resistors in convenient, 
colorful packages from your RCA Distributor today. Or, for 
further information, write: RCA Distributor and Special 
Products Division, 2000 Clements Bridge Road, Deptford, 
N.J. 08096. Attn: Sales Promotion Services. 


RCil 


Flameproof 
Metal Resistors 
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Your guide to the 
world of microprocessors. 


The Micro-Professor™ -a iow cost tool for 

learning, teaching and prototyping. 





manual gives you detailed 
schematics and examples of pro- 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi- 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread- 
boarding and prototyping, de- 
signing your own custom hard- 
ware and software applications 
with Z80, 8080 and 8085 compati- 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 


Multitech Electronics Inc. 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 


sockets to accept optional 
CTC/PIO. Bus is extendabie. 

As well as being an exciting 
learning tooi, the Micro-Professor 
is a great low-cost board for 
OEM’s. Call for details. 


SSB-MPF 
Speech 
Synthesizer 
Board $129 
A 

vocabulary 
of up to 400 
words based 
on the 
TMS 5200 chip. 
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* Z80 is a trademark of Zilog Inc. 


EPB-MPF 
EPROM 

Programming 
Board $169 

For all -I-5V 
1KB/2KB/ 

4KB EPROMs. 
Read/Copy/ListA/erify 
Capability. 


Address 


BASIC-MPF 
Tiny Basic $19 

2KB BASIC interpreter with hardware ^ 
control capability. Machine-code 
subroutine accessible. ^ 


. ^ I’m ready to enter the 
world of microprocessing 

Call toll free to order. 


^ Check or money 
^ order enclosed 
^ □ Visa □ Mastercharge 


MPF-I Micro- Professor 
SSB-MPF Speech Synthesizer Board 
EPB-MPF EPROM Programming Board 
BASIC-MPF 
Shipping and Handling 


Card No. 


Expires 


Price 

Qty. 

Amount 

$149.00 



$129.00 



$169.00 



$ 19.00 



$ 4.95 


4.95 

> add sales tax. 

TOTAL 




Signature 


Name (Please Print) 


In U.S. and Canada mail to: 

Multitech Electronics Inc. 

195 West El Camino Real 
Sunnyvale, CA 94086 
California Tel. (408) 773-8400 
Elsewhere (800) 538-1542 


State 


Outside of North America mail to: 

Multitech Industrial Corporation 
977 Min Shen E Road, 105 
Taipei, Taiwan, ROC 
Tel. 02-769-1225 
TWX 19162 MULTIIC, 

23756 MULTIIC 



LEADER 


Non-Un«ar Systamt 


DIGITAL MULTIMETERS 


THESE 1983 B&K OSCILLISCOPES 
ARE IN STOCK AND AVAILABLE 
FOR IMMEDIATE DELIVERY 


a Frequency Measurement to 
200 kHz, 0.01 Hz Resolution 
to 200 Hz, 1 Second Re- 
sponse Time (8060A only) 
a dBm Referenced to 600 Q 
(8060A only) 

a Relative dB measurement 
f8060A only) 

a Conductance (8060A only) 
a Separate Constant Current 
Source Diode Test 
a Self Diagnostics 


Two New 4V2-Dlgit Handheld 
DMM’s from Fluke 
Wideband True RMS AC 
Measurements (100 kHz- 
8060A, 30 kHz-8062A) 

0.04% Basic DC Accuracy 
(8062A = 0.05%) 

Full Range Capability 
(200 m A, 200 mV, 200 Q ranges) 
Autoranging M12 to 300 MQ 
Relative (Offset or Zero) Mode 
Audible and Visual Con- 
tinuity Indicators 

4^0 yin 8060A 


8062A 


100MHz 

70MHz 


Dual Trace Dual Time Base 
Dual Trace Duel Time Base 


1535 Delayed Trigger Scopes 
1477 1479 High Performance Scopes 


CALL FOR OUR SPECIAL DEAL ON B&K SCOPES 


Display: 4V2 digit duplex LCD (19,999 count) 

A/D Converter: Dual slope converter, autozero, autopolarity. 

Conversion: TRMS, AC coupled 

Display Annunciators: BT, low battery indication. 

REL, relative reference mode activated. [8060A: (k)Hz, fre- 
quency function activated. dB, dB function activated.] >< 
continuity activated.))), continuity tone activated. — ,continuity 
detected indicator. 

Temperature: 0° to -i-50°C operating, -35° to +e0°C storage. 

Temperature Coefficient: (0° to -i-18°C or +28° to +50°C)° .1 
times the applicable accuracy specification per degree C plus 
the initial +18° to +28° specification. 


New Low Distortion Function Generator 


MODEL 3010 

• Generates sine, square and triangle 
waveforms 

• Variable amplitude and fixed TTL square- 
wave outputs 

• 0.1 Hz to 1 MHz in six ranges 

• Push button range and function selection 

• Typical sine wave distortion under 0.5% 
from 0. 1 Hz to 1 0OkHz 

i* Variable DC offset for engineering 

f applications 

• VCO external input for sweep-frequency 
tests 


80MHz Counter with Period Function 


MODEL 1820 

• 5Hz to 80MHz reading guaranteed— 
100MHz typical 

• Period measurements from 5Hz 
to 1MHz. 

• Period average, auto and manual 
positions 

• One PPM resolution 

• Totalizes to 999999 plus overflow 

• Elapsed time measurements from .01 
to 9999.99 seconds plus overflow 

• One-megohm input resistance 

• Bright .43" high LED readouts 


• WIDE FWJGING — from 199.9 pF full scale 
(0.1 pF resolution) up to 1999 jjF full scale, in 
eight ranges...virtually every capacitance you’ll 
ever need to measure. 

• FAST AND EASY TO USE — Direct reading, 
pu^Tbutton ranges. Just plug in and read. 

• EXCEPTIONALLY ACCURATE — provides 
±0.1% basic accuracy. 

• TOUGH AND COMPACT — Built to take rough 
usage without loss of calibration accuracy. Fits 
and goes anywhere; takes very little bench 
space; always haidy for quick capacitance 
checkout, matching, calbration, and tracking. 

• PORTABLE — PakTvsized, light-wei^t. operates 
up to approximately 200 hours on a single 9V 
al<aline battery. 

• EASY READING — big, clear, highcontrast 
3V2-digit LCD deplay, a full 0.5' high, readable 
any\where. 

• NALUE PACKED — Outstanding measurement 
capability and dependability. Outperforms DC 
timeconstant meters, and even bridges costing 
2 to 5 times as much. 

• RELIABLE — warranteed for 2 full years. 


We carry a full line of multimeters, oscilloscopes, 
frequency counters, audio and RF generators, 
power supplies and accessories. 

Just call our Toll-Free number and one of our 
experts will answer all your questions about test 
equipment. 


KEITHLEY 




HICKOK 


• ^HITACHI 

OATA PRECISION 


tFLUKEl 


m NEW — 
^ NOW 

AVAILABLE 

■” 0 HITACHI 


V209 20 MHz, Dual Trace, Portable, 
Complete with built-in Battery Pack. 

V509 50 MHz, Dual Trace, Dual 
Time Base, Portable (Battery pack 
optional). 


FULL LINE OF THE NEW 
B&K POWER SUPPLIES. 
CALL FOR OUR PRICES. 


0HITACHI SAVE UP TO $800 


PORTABLE 

OSCILLOSCOPES 

BATTERY OPERATED 


V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dual Trace 
V-301 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 
Dual Time Base 
V-1050 100 MHz Dual Trace, 
Dual Time Base 


Single Trace 15MHz 




Call For 
Special 

REBATE OFFER 


Dual Trace 30MHz 


Dual Trace 15 MHz 


New Sweep/Function Generator 


Model 169 

BENCH/PORTABLE DMM 

• 3 V 2 Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 


MODEL 3020 ^ 

• Four instruments in one 
package— sweep generator, func- 
tion generator, pulse generator, 
tone-burst generator. 

• Covers O.02H2-2MH2 

• 1000; 1 tuning range 

• Low-distortion high-accuracy 
outputs 


Call For Our Price 


Three-step attenuator plus 
vernier control 

Internal linear and log sweeps 

Tone-burst output is front-panel or 
externally programmable 


THE TEST EQUIPMENT SPECIALISTS 




54 WEST 45th STREET, NEW YORK, N Y. 10036 212-687-2224 


KEITH LEY 



oonc 
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EQUIPMENT REPORTS 

continued from page 26 


the top of the scope screen for easy read- 
ing. Pushbuttons are used for ease of op- 
eration. You can read the peak-to-peak 
voltage of any waveform on the screen 
and then simply push a button and read 
the DC level in the circuit (more on that 
later), or push another button and read the 
frequency of the displayed signal. 

All of the circuitry of the model SC61 , 
aside from the manual scope controls, is 
microprocessor-controlled. That microp- 
rocessor monitors the vertical and hori- 


zontal circuits at all times; to make any 
kind of measurement, just push a button 
and the microprocessor does the rest. It 
controls the digital readout, and also 
“lights” one of the 12 display an- 
nunciators that tell you what you’re read- 
ing, and where (which channel). The dec- 
imal point is automatically set for all 
ranges and functions. 

Getting back to the scope, the time- 
BASE-FREQ switch controls the horizontal 
sweep. That switch has 19 calibrated 
ranges. Those are set up in the usual 1 -2-5 
sequence and range from 0.1 micro- 
second to 100 milliseconds; a frequency 
scale is also provided. That switch is also 
used to place the unit in the video-preset 


mode that is used to analyze video sig- 
nals. In the video-preset mode, pushing 
one of two buttons will display either two 
vertical fields or two horizonal lines. The 
sync here is very steady due to the use of 
special sync-separators. The horizontal 
position control positions the trace; pull 
the knob and the waveform is expanded 
10 times. While you could take an analog 
reading of time or frequency from the 
sweep-setting and the graticule, if you 
want to, it is much easier and faster to use 
the frequency readout for that, and the 
readings will be much more accurate. The 
readout is not affected by the setting of the 
timebase switch; whether you display one 
cycle, or several, the frequency will be 
picked off and read out by the micro- 
processor. 

The sweep trigger circuits can be used 
on either channel, the AC line, or external 
trigger. A level control selects trigger- 
ing on either positive- or negative-going 
edges of the displayed signal. When an- 
alyzing video signals, the peak-to-peak 
voltage of either horizontal or vertical 
waveforms can be measured by adjusting 
the LEVEL control. One thing that can 
cause problems in horizontal waveforms 
is the presence of some of the vertical 
sync; that also can be eliminated by 
adjusting the level control. The pres- 
ence of the vertical sync can confuse the 
microprocessor, which will throw the 
peak-to-peak voltage readings off. 

The unit has special sync-separator cir- 
cuitry that helps in eliminating that confu- 
sion. That circuitry triggers on the ver- 
tical or horizontal pulses present in almost 
all TV signals. However, the manual 
mentions that if you’re trying to read the 
output of a stage like the color-bandpass 
amplifier, where sync pulses are removed 
by the filtering action of the circuits, you 
may have instability. To eliminate that 
problem, simply hook the probe of the 
other channel to some point that does 
have sync, such as the video-detector out- 
put, etc. Now, trigger the sweep with the 
pulses from that channel. 

Every one of the tests mentioned, as 
well as others we’ll look at later on, can 
be done by just hooking up a probe and a 
ground lead. When that is done, just 
about anything about the circuit can be 
measured simply by pushing the appro- 
priate buttons. Incidently, while two of 
the probes supplied look like the standard 
hook-tipped probes, they are not. They 
are, instead, 10:1 low-capacitance pro- 
bes; each has a special “separator” cir- 
cuit built into it. That circuit lets you read 
waveforms and DC voltages at the same 
time! A separate, isolated, DC connector 
on the probe is plugged into a jack labeled 
Dcv. The DC component is picked off by 
that separator circuit before the scope in- 
put and fed to the microprocessor, which 
does the rest. Because of that, both the 
reading displayed on the meter and the 
trace displayed on the scope are correct. 


You’ve seen the rest... 
now try the best. 



ACE. 

All Circuit Evaiuators 
for soideriess circuit 
buiiding and testing. 

A P made the first 
solderless bread- ' 
board way back in' 

1968, and we still make'' 
them best. Because our experi- 
ence taught us to avoid the pitfalls 
that can mean circuit errors. We do it 
by paying attention to details. Like using noncorrosive nickel- 
silver in our frankly superior terminals. And like sealing each 
contact cell with an adhesive-coated polyethylene foam that 
prevents short circuiting. That's why you can count on the 
reliability of our solderless boards when you specify any one of 
the 7 different ACE models that offer from 728 to 3648 tie points, 
and 2 to 36 buses. 

A P made the first modern solderless breadboard, and we still 
make the best. 

Call Toll Free 800-321-9668 for the name of the distributor nearest 
you. In Ohio, call collect (216) 354-2101. 


A P PRODUCTS INCORPORATED 

9450 Pineneedle Drive 

P.O. Box 603 

Mentor. Ohio 44060 

[216] 354-2101 

TWX; 810-425-2250 


In Europe, contact A P PRODUCTS GmbH Baeumlesweg 21 • 0-7031 Weil 1 • W. Germany 
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INSTANT PC BOARDS 

WITH 

l-'Z CiicdliT Pressure-Sensitive 

by © Bishop Graphics, Inc. 

COPPER DESIGN PRODUCTS! 

NO Artwork! NO Photography! NO Screening! NO Etching! 

And It’s As Easy As 1 ... 2 ... 3 ... 

‘ 0 * * 'f <!>,' « 



-I APPLY COPPER MTG. 
■ ■ CONFIGURATIONS 



SOLDER COMPONENT 
CONNECTIONS 



ITS READY TO USE! 


Now, thanks to this revolutionary new 
E-Z CIRCUIT concept, you can build 
professional quality printed circuit 
boards right in your own home or shop 

. . . without messy chemicals 
. . . without artwork 
. . . without photography 
. . . without screening or etching 

Read What RADIO-ELECTRONICS 
Hobby Editor, “Doc” Savage Says 
About the E-Z CIRCUIT System! 

‘Those patterns are not for making artwork 
— they are copper. When you have press- 
ed them down on a board, you are ready to 
mount the circuit components, solder them 
In place and turn on the power! That is what 
I call instant PC boards ” 

“Having used this E-Z CIRCUIT system, I 
can report that It is quick, easy and reliable. 
It is the best way I have found to make one 
or two-of-a-kind PC boards.” 
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The Secret? E-Z CIRCUIT’S 
Unique Pressure-Sensitive COPPER 
Tapes & Patterns! 

Each E-Z CIRCUIT copper mounting con- 
figuration is made of super-thin, epoxy 


glass with a special two-phase, adhesive 
on one side, and a one-ounce copper pat- 
tern laminated on the other. When applied 
to your PC board, these copper patterns 
work like the circuitry on a conventional 
etched printed circuit board. You solder the 
components directly to them. 

Make A Mistake? With E-Z CiRCUIT, 
You Won’t Waste A Board! 

Thanks to E-Z CIRCUIT’S special, two- 
phase adhesive, you have — within the first 
few minutes — the opportunity to reposition 
the copper patterns and tapes to make cor- 
rections, modifications and Improvements 
. . . without harming the appearance and 
performance of your board. 



Unique E-Z CiRCUiT Technicai 
Manual ... A “Gold Mine” of 
Usable, “How To” Information! 

We even show you how easy it is. The new 
E-Z CIRCUIT PC Copper Products Tech- 
nical Manual & Catalog EZ-3001 leads you 
through every step with fully illustrated in- 
structions written in clear, simple language 
to make it easy for you to produce a profes- 
sional quality, PC board. It’s packed with 
invaluable technical “How To” information 
that tells you: 

• How to build a PC 
board 

• How to repair 
damaged circuitry 

• How to solder 
professionally 

Send For Your 
FREE Copy Today To: 

M m CiuClIiT’ 

by ©^Bishop Graphics, Inc. 

P.O. Box 5007RE Westlake Village, CA 91359 



Use Them For Repairing And 
Modifying Existing Circuitry, Too! 

Besides creating an actual, professional 
functioning circuit board, you can use E-Z 
CIRCUIT Pressure-Sensitive Copper PC 
design products to repair or modify existing 
circuitry. 
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Please send me a free copy of 
E’Z CIRCUIT PC Copper Products 
Technical Manual & Catalog EZ-3001 


Name- 


street- 
City 


-State- 


-Zip- 
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The scope settings, as we said before, do 
not affect the meter readings in any way. 
In addition to the 10:1 low-capacitance 
probes, the unit is also supplied with a 
direct-reading DC probe and a 48-inch- 
long ground lead. 

Among the features that sets this unit 
apart is its special delayed sweep mode 
that is called the delta-measurement 
mode. That mode lets you measure the 
peak-to-peak voltage, frequency, or per- 
iod of only the section of the waveform 
that you are interested in. It can be set for 
any portion of the waveform using the 
Abegin and the Aend controls. Those 
controls position the beginning and end of 
a bright ‘ ‘bar’ ’ on the display. The part of 


the waveform within the span of that bar 
is the only part that is measured when the 
scope is in the delta mode. Trigger con- 
trols work in the usual manner in that 
mode. 

Among other things, the delta mode is 
useful for reading the frequency of only 
one cycle. If you have more than one 
frequency present, such as with a mod- 
ulated waveform, you can read any one 
by isolating that part of the waveform 
within the delta bar. 

To try out the delta mode, we used it to 
troubleshoot a DC supply in a solid-state 
television set. That supply’s output wave- 
form showed some unusual symptoms, 
but ones that were obviously caused by 


feedback. On what should have been a 
clean DC signal, we found tiny high- 
frequency “bursts;” the frequency of 
those bursts turned out to be about 40 
kHz, the ringing frequency of the flyback 
pulse. As the DC supply came from the 
flyback, that seemed to indicate that the 
DC supply was not adequately filtered. 
From that point it was relatively easy to 
track the problem down to an open filter 
capacitor in the DC line; that open capaci- 
tor was allowing the ringing to get into the 
signal circuits. 

This instrument is a real pleasure to 
use. All the controls are grouped by func- 
tion and channnel for maximum efficien- 
cy. The built-in digital display eliminates 
the need for graticule counting, allowing 
you to analyze a waveform quicker, and 
more accurately, than ever before. All 
this sophistication comes at a price, of 
course, as the model SC61 lists for 
$3275.00, including probes. However, if 
you do a lot of work with a scope, and 
consider the time and eye strain this in- 
strument will save you, the price is well 
worth it. R-E 


McKay/Dymek 
General Coverage 
Receiving System 
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ALTHOUGH A LARGE PERCENTAGE OF 

McKay/Dymek (Post Office Box 5000, 
Department B, Claremont, CA 91711) 
products are for shipboard use on vessels 
of foreign registry, many items in their 
catalog are of interest to serious short- 
wave/longwave listeners as well. One 
such system consists of the DR44-6 re- 
ceiver (shown), the DP4044 preselector, 
and the DSlll audio processing speak- 
er. We’ll look at each one of those in- 
dividually, with the main emphasis on the 
DR44-6 receiver. 

The DR44-6 receiver 

Designed to fit in a standard 19-inch 
rack-panel mount, the model DR44-6 is a 


AD¥ANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digitai Muitimeters 
Featuring The New 130 Hand-Heid DMM 


KEITH LEY 


r 


Keithley handheld DMMs keep you right on top of your field service 
applications. They're rugged, offer complete capabilities, are easy to use and 
woii't break your budget. 



Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/hear display 
includes over/under arrow and 
on/off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color-coded front panels for 
maximum clarity, minimum 
confusion. 

Model 128: *139.00 
Model 130: *124.00 


Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4V2-digit 
handheld DMM, ideal for 
analytical/bio-medical service. lOA 
range standard on all Keithley 
handhelds. 


Model 131: *139.00 
Model 135: *235.00 


A full line of accessories expands these values even further. 

THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 

800 - 223-0474 

ILECTROM 


^4 WEST 45th STREET. NEW YORK, N Y 10036 212-607-2224 i 
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When you need a 
semiconductor that fits 
and works, turn to 
the Master. 





A North American Philips Company 


Syivania 


Semiconductors 


Replacement Guide 

^ortamment • Industrial • f' 

quipment Maintenance and 


You can search high and low for some replacement parts 
Or you can turn to the Master— the Sylvania ECG® 
Semiconductor Master Replacement Guide. 

It’s called the Master because it’s far and away 
the industry’s most comprehensive source for get- 
ting the parts you need, when you need them. 

Including most hard-to-find foreign parts. And 
ECG universal replacement part specifications 
generally exceed the original JEDEC or 
cation specs. 

Not surpris- 
ingly, the Master 
comes from the 
people who first 
mastered the uni- 
versal replacement 
principle— a system 
that allows a minimum 
number of premium 
quality replacement 
devices to replace almost Ik 
every original equipment^ 
semiconductor on the 
market. 

With the Master/ 
working for you, 
there is no need 
to turn elsewhere 
for replacement 
semiconductors. 

For your 
nearest ECG 
distributor, call 
1 - 800 - 225 - 8326 . 


If it's ECG,it fits. And it works 
PhiiipsECG 
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general-coverage frequency-synthesized 
receiver that displays the received fre- 
quency on six large (0.5 inch) LED 
characters with an accuracy of 100 Hz. 

The rear panel features a variety of 
connectors for increased flexibility in 
custom installations. Those include a 
high-impedance audio output with an 
associated level control, a mute jack, a 
50-ohm BNC antenna connector, a low- 
impedance speaker output and a separate 
600-ohm line output (both available from 
spring-loaded terminals), and an IF out- 
put (455 kHz) for a panoramic display or 
teletype converter. 

Receiving modes include AM, SSB, 
CW, and RTTY. A separate rotary switch 


allows selection of either 4- or 8-kHz 
bandwidth filtering of the upper/lower 
sidebands. Two additional unoccupied 
positions can accommodate the installa- 
tion of optional filters by the user. 

A noise-limiter circuit provides 
attenuation of pulse-type interference on 
any mode except AM. The AGC decay 
rates (fast or slow) may be selected or 
defeated entirely. 

Frequency is selected through the com- 
bined use of 5 rotary controls, each add- 
ing or subtracting a frequency interval on 
the display (10 MHz, 1 MHz, 100 kHz, 5 
kHz). The 5th control is variable, provid- 
ing infinite resolution of the last 5 kHz. 

Frequency displacement on upper and 


lower sidebands is compensated in the 
readout so that the user will see the actual 
window frequency (suppressed carrier) 
without the mental gymnastics frequently 
necessary with other receivers. 

Our lab tests 

The DR44-6 was used with a 135-foot 
dipole antenna and in conjunction with its 
companion DP4044 preselector. 

We found little advantage in using the 
preselector for the vast majority of appli- 
cations; the preselector would best be 
used when there is a nearby source of 
strong RF interference. 

Thermal and mechanical stability of 
the receiver were excellent. Little or no 
frequency drift was observed during rea- 
sonable periods of listening time after ini- 
tial warmup. Frequency coverage for the 
DR44-6 is specified as 50 kHz through 
29.7 MHz. Actual reception over that fre- 
quency range was confirmed. 

RF sensitivity was excellent, certainly 
equivalent to or greater than that of most 
competitors. 

“Birdies” are spurious signals caused 
by the frequency synthesizer. They are 
always present on receivers that use a 
frequency synthesizer to generate the lo- 
cal oscillator signal. While also present 
on the DR44-6, none was found too loud 
to detract from the readability of incom- 
ing radio signals. Two extremely loud 
birdies appeared to have been generated 
by the BFO, and were heard on 10 and 20 
MHz; but those two frequen- 
cies are occupied by full-carrier WWV, 
and they disappeared in the AM mode. 

Image rejection is specified as 70 dB, 
and in our lab tests images were certainly 
no problem. Additional specifications in- 
clude cross-modulation and intermodula- 
tion suppression of 65 dB (referred to 1 
microvolt) and RF blocking of 100 dB 
(also referred to 1 microvolt). A 25-dB 
5 -kHz audio-notch filter removes any 
heterodyne interference from adjacent 
channel broadcasts. 

A 2-MHz high-pass filter provides use- 
ful suppression of interfering signals 
from the AM broadcast bands and below 
when the receiver is being used only for 
shortwave reception. RF signal attenua- 
tion may be used to reduce overload from 
strong signals. 

Two watts of audio output into a 4-ohm 
load impedance is available at the rear 
panel as well as a 1-volt RMS line output 
(5,000-ohms impedance). AC power re- 
quired is 120 or 240 volts, 50/60 Hz (30 
watts). 

The internal circuitry is very clean and 
well laid out, featuring 56 IC’s, 31 
FET’s, 20 transistors, and 66 diodes. 

The accompanying instruction manual 
is well written and comprehensive, pre- 
senting descriptions of each portion of the 
receiver’s circuitry, including both com- 
ponent layout and schematic drawings. 

continued on page 104 


PRINT THE WORLD 



See What YouVe Been Missing! 

Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive-only HAL 

CWR-6700 Telereader. 

• Receive ASCII or Baudot RTTY 

• Six standard RTTY speeds 

• 3 RTTY shifts for low or high tones 

• Adjustable space for fine tuning 

• Receive Morse code — 4 to 50 wpm 

• 16 lines by 36 or 72 character display 

• Two page video display 

• Parallel ASCII printer output 

• Requires + 12 VDC and external TV monitor 

• One year limited warranty 

• Small size (8" x 3" x 12.75") 

Write or call for more details. See the CWR-6700 at 
your favorite HAL dealer. 




HAL COMMUNICATIONS CORP. 
BOX 365 

URBANA, ILLINOIS 61801 217-367-7373 
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Other 


Modular Components ... 
The Soldering Choice is Ypuns 


With Ungar’s 3000 Series Heaters, Handles and Tips. 


mm. 




Tip temperature recovery is faster with 
the High Performance heaters and also . :|H| 
delivers extra output without excessive | 
power consumption. . 




fm 

sn^ 
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Ungar 

High Performance 


“ V': i - JV,- • ^ 


Soldering Load 


Recovery Time 




When it comes to making a choice, 
Ungar gives you lots to choose from. 
We have one of the broadest lines of 
soldering components available to 
precisely meet your needs. 

Take our lineup of heaters, handles 
and tips, for example. WeVe got 
you covered with a variety of heat 
ranges and tips so you can custom- 
, design the soldering iron to fulfill your, 
0 , requirements^>;v;a).r^ 


15 NEW THERMO-DURiC™ HIGH 
PERFORMANCE HEATERS 


Our 3000 Series heaters are the y ■ 
state-of-the-art in soldering today. 
Their Improved performance Is thanks 
to modern “thick film” technology,- 
which has allowed the design of our 
exclusive, revolutionary THERMO- 
DURIC^” heater element. 


compared to nichrome heaters 
(Shown in the chart above). 

□ Insulation resistance levels more 
than ten times greater than wire- : 
wound elements. This means signifi- 
cant reduction In leakage currents 
that can damage sensitive micro- 
electronics. 

□ Lower power consumption — our 
50 watt heater outperforms a conven- 
tional 80 watt iron. 

□ Less energy consumed at no-load 
Idle temperatures — typically 15% less! 

□ Better results with thread-in and 
thread-on tips. 

And that’s not all! 

You can choose from a wide selec- 
tion of body styles. Ranging from 
integral tip models to the thread-in 
and thread-on styles. Plus each style 
is available In wattage ratings to cover 
soldering temperatures from approxi- 
mately 700°F to 1,000Ta 


HANDI.ES-=.WE OFFER YOU 
THREE CHOICES 


in both 2-wlre and grounded 3-wire 
styles. Plus each handle comes with a 
“soft-touch” grip. Ask for the “Stan- 
dard Line” of Ungar handles to match 
up with the ultimate In heaters, the 
3000 seriesL 


No matter your requirements, we’ve 
got the tip for you! Available In both 
thread-in and thread-on styles to mate 
with our 3000 Series heaters. 

That’s the beauty of the Ungar sys- 
tem. Every piece is modular, so if one 
unit wears, instead of buying a totally 
new soldering Iron — simply replace 
that one component. Fast, Easy, and 
Economical. You have unparalleled 
flexibility to combine handle, heater 
and tips to create any one of 234 
custom Irons. 

To find out more about this amazing 
lineup from Ungar, call the Ungar ' 
Hotline, toll-free 1 -800-421 -1 538, In ■ ; 
California, call collect, 1 -21 3-774-5950^ 


The benefits include: 

□ Faster heat-up — typically 1 .5 
minutes vs. 2.5 minutes. 

□ Quicker temperature recovery 


To complement our 3000 Series heat- 
ers, we have three handles. They are 
perfectly balanced for added comfort 
and reduced fatigue. They’re available 



Division of Eldon Industries, 
Compton, California 90220 
In Canada, Markham, 
Ontario, Canada L3R 1 H5 
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Professional Books That Help You Get Ahead-And StSQr Ahead! 


jointbe Electronics and Control Engineers’ 

Book Club and... 
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INTUITIVE 1C ELECTRONICS: A 
Sophisticated primer for En- 
gineers and Technicians. By 

T. M. Frederiksen. 208 pp., Ulus. 
Covering both the simplest and the 
most complicated 1C designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. Gives you a 
solid understanding of devices like 
MOS transistors, the new |2L de- 
signs, the bipolar digital logic 
families, JFETs, and much more. 
219/230 Pub. Pr., $18.50 Club Pr., $14.50 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 Ulus. At last — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. Emphasizing appli- 
cations that are immediately use- 
ful, the 16 experts provide in-depth 
treatments of each topic so you can 
completely analyze, design, con- 
struct, and program. Both hard- 
ware and software are thoroughly 
discussed. 

617/988 Pub. Pr., $35.00 Club Pr.. $26.50 

HANDBOOK OF SEMICONDUCTOR 
AND BUBBLE MEMORIES. By W. A. 

Triebel and A. D. Chu. 416 pp., il- 
lus., over 50 worked-out problems. 
This detailed, comprehensive 
guide brings you right up to the 
minute on such newly developed 
devices as the PLA, FIFO, CAM, 
CCD, and magnetic bubble 
memory— as well as all the stan- 
dard storage devices from ROMs 
and RAMs to shift registers. 
Analyzes, categorizes, and ex- 
plains in full working detail more 
than 75 different semiconductor 
ICs and MBM devices. 

582376-4 Pub. Pr., $24.95 Club Pr.. $18.50 

PCM AND DIGITAL TRANSMISSION 
SYSTEMS. By R. Owen. 320 pp., 
186 Ulus. This useful volume ar- 
ranges the latest thinking in pulse 
code modulation (PCM) and digital 
transmission technology into a log- 
ical, step-by-step format. The re- 
sult is a book which allows new- 
comers to this field to familiarize 
themselves with its problems and 
equipment in two weeks, instead of 
the three months it would ordinar- 
ily take. 

479/542 Pub. Pr.. $30.00 Club Pr.. $23.50 

MAGNETIC CORE SELECTION FOR 
TRANSFORMERS AND INDUCTORS: 
A User's Guide to Practice and 
Specifications. By W. T. Me Ly- 
man. 768 pp., 400 Ulus. This giant 
volume Is brimming with time- 
saving tips, plus tables to help you 
select the right magnetic core for 
virtually any application. The book 
instantly gives you everything from 
strip width to window length to iron 
weight to the area product. Sixteen 
different variables are provided, all 
in standard units of measurement 
for ease of comparison, and data 
are provided for more than 6,000 
different cores. 

582494-9 Pub. Pr., $65.00 Club Pr.. $45.00 


■ Keep up with current technology 

■ Sharpen your professional skills 



New members! 

Any one of these great 
professional ^ 

books ^ ^91 
for only... 

as a premium with your 
1st selection! 


Spectacular values up to $ 75.00 


OPTICAL FIBER SYSTEMS: Tech- 
nology. Design, and Applica- 
tions. By C. K. Kao. 197 pp.. Ulus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. The working 
engineer will find this a valuable 
source of both data and design 
concepts — and newcomers will 
appreciate its step-by-step expla- 
nation of component technology, 
and design processes. 

332/770 Pub. Pr , $23.50 Club Pr., $17.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK. Edited by D. 0. Fink; D. 
Christiansen, Associate Editor. 2nd 
Ed., 2,272 pp., 2,189 Ulus., 43 
photos. The leading electronics 
reference work is now totally re- 
vised and updated to cover the 
latest developments in the field. Its 
28 giant sections cover everything 
from basic principles, materials, 
devices, and components to elec- 
tronic circuits and their functions 
and electronic systems and appli- 
cations. 

209/812 Pub. Pr., $75.00 Club Pr., $57.50 


ELECTRONICS CIRCUITS NOTE 
BOOK: Proven Designs for Sys- 
tems Applications. By S. Weber, 
Editor in Chief. 344 pp.. Ulus. Con- 
taining 268 ready-to-use or adapt 
circuits — each a proven solu- 
tion— this book brings you the best 
of the best articles published in 
Electronics’ popular Designer’s 
Casebook section. Covers display 
circuits, encoders and decoders, 
filters, function generators, logic 
and memory circuits, micro- 
processors, and more. 

192/448 Pub. Pr., $32.50 Club Pr., $25.50 

RADIO HANDBOOK. By W. Orr. 
22nd Ed., 1,136 pp., more than 
1,300 Ulus. Here’s the latest edi- 
tion of what is universally regarded 
as the most useful reference in the 
industry. All the newest technology 
is explained and illustrated, and 
there’s a wealth of data about re- 
ceivers, transmitters, antennas, 
and auxiliary equipment of every 
description. It’s a “course” in 
communications, a fact-packed 
reference, and a how-to guide— all 
in a single book! 

582442-6 Pub. Pr., $39.95 Club Pr., $33.95 


INTRODUCTION TO RADAR SYS- 
TEMS. 2/e. By M. I. Skolnik. 698 
pp., 244 Ulus. This new edition of a 
widely used text on radar from the 
systems engineer’s point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 

579/091 Pub. Pr., $38.50 Club Pr., $30.50 

ANTENNA THEORY: Analysis and 
Design. By C. A. Balanis. 816 pp.. 
Ulus. Packed with equations, de- 
sign procedures, and plenty of 
nuts-and-bolts know-how, this is 
the first place to turn for answers to 
all your antenna design questions. 
But it’s much more than a valuable 
on-the-job reference. It’s a com- 
plete A-to-Z course in antenna de- 
sign for those who are new to the 
field. 

582493-0 Pub. Pr., $39.50 Club Pr.. $29.95 

RADAR TRANSMITTERS. By G. W. 

Ewell. 252 pp., 211 Ulus. This all- 
around reference provides com- 
plete, up-to-date details on device 
capabilities and design proce- 
dures— with plenty of specific de- 
sign examples. Helps you know your 
radar transmitter capabilities in- 
side out — brings you abreast of 
latest design techniques to im- 
prove your designs— cuts your de- 
sign time in half! 

198/438 Pub. Pr., $24.50 Club Pr., $18.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Mar- 
kus. 1,264 pp., 3,666 circuit dia- 
grams. This 103-chapter guide 
means you can speed up the pro- 
duction of new electronic devices 
with ease and thereby lower your 
production costs. Complete with 
values of components and sugges- 
tions for revisions, plus the original 
source of each circuit in case you 
want additional performance or 
construction details. 

404/461 Pub. Pr.. $61.50 Club Pr., $48.50 


Be ready for new career opportunities 
Boost your earning power 


McCraw-HIII'S NATIONAL ELEC- 
TRICAL CODE® HANDBOOK. 17/e. 

By J.F. McPartland. 1,162 pp., 
1,096 Ulus. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many com- 
plex provisions of the current 
(1981) Code® to help you meet rules 
exactly and pass inspections the 
very first time. 

456/933 Pub. Pr., $26.50 Club Pr., $20.50 

DIGITAL HARDWARE DESIGN Bv J. 

B. Peatman. 428 pp., over 400 il- 
lus. Taking you beyond the micro- 
computer, this guide re-examines 
traditional techniques and focuses 
maintainabilityasa key goal, on the 
design of circuitry too fast for the 
microcomputer alone, and on de- 
signing for usefulness. It covers ev- 
erything from algorithmic state 
machines to separately clocked 
circuits— with scores of examples. 
491/321 Pub. Pr.. $33.00 Club Pr., $26.00 


INTRODUCTION TO THE THEORY 
AND DESIGN OF ACTIVE FILTERS. 

By L. P. Huelsman and P. E. Allen. 
430 pp.. Ulus. Once you add active 
filter design to your repertory of 
specialties, you’ll possess a skill 
that’s in great demand today. 
Here’s one of the best texts we 
know on the theory, design, appli- 
cation, and evaluation of modern 
active filters and the various tech- 
niques used today. 

308/543 Pub. Pr.. $32.50 Club Pr., $25.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 Ulus. Actually 
two books in one— a quick prepara- 
tion manual to help you pass your 
RE. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 

254/303 Pub. Pr., $24.75 Club Pr., $19.50 


ELECTRONIC COMMUNICATION. 

4/e. By R. L. Shrader. 801 pp., 870 
Ulus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations— and pass them the first 
time! 

571/503 Pub. Pr., $24.10 Club Pr.. $18.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 

D. G. Fink and H., Beaty. 2,448pp., 
1,414 Ulus. Today’s most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts and how-to on the gener- 
ation, transmission, distribution, 
control, conversion, and applica- 
tion of electric power. 

209/74X Pub. Pr.. $65.95 Club Pr.. $48.95 


Be sure to 
consider these 
important 
titles as well! 

USER’S GUIDEBOOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By E. 

R. Hnatek. 

290/679 Pub. Pr., $26.90 Club Pr, $20.50 

DESIGNING WITH FIELD-EFFECT 
TRANSISTORS. By Siliconix, Inc. 
574/499 Pub. Pr, $26.90 Club Pr. $20.50 

BIT-SLICE MICROPROCESSOR DE- 
SIGN. By J. Mick& J. Brick. 

417/814 Pub. Pr. $26.50 Club Pr. $20.50 

MICROPROCESSORS/MICROCOM- 
PUTERS/SYSTEM DESIGN. By Texas 
Instruments Learning Center & En- 
gineering Staff. 

637/58X Pub. Pr. $26.95 Club Pr, $20.95 



ENGINEERING MATHEMATICS 
HANDBOOK, 2/e. By J. J. Tuma. 
654/298 Pub. Pr. $29.50 Club Pr, $22.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 

E. Stout & M. Kaufman. 

617/97X Pub. Pr. $38.00 Club Pr, $29.00 

OPTICAL FIBRE COMMUNICATION. 

By Technical Staff of CSELT. 

148/821 Pub. Pr. $39.50 Club Pr, $29.50 

ELECTRONIC FILTER DESIGN 
HANDBOOK. By A. B. Williams. 
704/309 Pub. Pr, $37.50 Club Pr. $28.50 

MICROCROCOMPUTER-BASED DE- 
SIGN. By J. Peatman. 

491/380 Pub. Pr. $35.00 Club Pr. $27.00 

MICROELECTRONICS. By J. 

Millman. 

423/27X Pub. Pr, $34.00 Club Pr, $26.50 
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I McGraw-Hill Book Clubs 
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I Book Club 

I P.O. Box 582, Hightstown, New Jersey 08520 
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J books indicated, billing me for the $2 .89 premium and 
I my first selection at the discounted member's price, 

I plus local tax, shipping, and handling charges. I agree 
■ to purchase a minimum of two additional books dui^ 

I ing my first year of membership as outlined under the 
I Club plan described in this ad. A shipping and han- 
J dling charge is added to all shipments. 


DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. 8/ H. Taub. 608pp., 
heavily Ulus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logicdesign— plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. Antici- 
pates every conceivable question 
you could have to make sure you 
understand every detail. 

629/455 Pub. Pr.. $29.95 Club Pr.. $23.50 


Why YOU should join now! 


■ BEST AND NEWEST BOOKS IN YOUR FIELD — Books are selected from a wide 
range of publishers by expert editors and consultants to give you continuing access 
to the best and latest books in your field. 


■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more off publishers' list prices — usually 20% to 25%. 


Write Code No. of 
$2.89 selection here 


Write Code No. of 
first selection here 


BONUS BOOKS— You will immediately begin to participate in our 
Bonus Book Poan that allows you savings of between 70%— 80% off the 
publishers' prices of many professional and general interest books! 


■ CJONVENIENCE -12-14 times a year (about once every 3-4 weeks) you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. Ifyou want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection — or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 
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As a Club member you agree only to the purchase of three books (including your 
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S/VTELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 

WIRELESS 
CABLE PLAN 

Urbanet, a multi-channel microwave hybrid service that can be used for teletext, 
data transmission, pay-TV, and other entertainment services, is being proposed by 
Microband Corp. of America, the nation’s largest operator of Multipoint Distribution 

Service (MDS) stations. Microband’s proposal for “wireless cable’’ would create up to 

14 video channels in the top 50 U.S. cities. The channels would operate In the 2500 

MHz band, and would be first cousins of the MDS pay-TV services now offered in many 
markets in the 2160 MHz range. The Urbanet arrangement would accommodate na- 
tional and local transmissions in a variety of modes: one-way, two-way. Interactive, 
and asymmetrical. For example, the broadband MDS channel could be used to trans- 
mit video programming; an asymmetrical variation could be used to download video- 
games or for electronic mall. 

For services requiring two-way or interactive capability, the telephone will be used in 
conjunction with value-added data communications networks. By augmenting current 
software and data-storage capabilities, services can be developed to handle teletext 
and home banking. The Microband plan comes in response to a long-simmering FCC 
study about reallocating the 2500 MHz band that is now underused as an educational 

TV band. 

HIGH- 
DEFINITION TV 

High-definition television (HDTV), with 1125-line video resolution, stereo sound, wide- 
screen pictures, and other enhanced features, seems to be moving ever closer to 
reality — and satellite distribution will be a major factor in its development. CBS and 
Japanese-TV network NHK recently demonstrated their latest refinements of HDTV, 
along with a hint that the service could begin in less than five years on a limited basis. 

Because of its sizeable spectrum demands — about 30 MHz-per-channel (five times the 
bandwidth of conventional TV) — HDTV will probably be used for special purposes. Di- 
rect-broadcasting satellites (DBS), cable-TV, and home-videocassette/disc distribu- 
tion are possible, because bandwidth limitations are not a problem as they are on cur- 
rent broadcast-TV systems. However, engineers are now working on bandwidth-com- 
pression systems to bring down the spectrum requirements for HDTV. 

Satellite service is a high priority because a DBS transmission of a high-definition TV 
signal would offer theater-quality video projection. The 1125-line resolution will pro- 
vide picture quality at least five times better than today’s TV signal — richer colors, 
higher resolution, and better contrast. The 3x5 screen ratio (compared to today’s 

3x4 ratio) provides wide-screen capabilities. HDTV also offers Hollywood studios a 
new opportunity to produce movies directly as electronic cinema, rather than shoot on film 
and then transfer to videotape. 
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Text and data services will be transmitted nationwide via subcarriers on National Public 

Radio’s transponders aboard Westar starting late this year. The project is part of public radio’s 
effort to find new financial sources to support its non-commercial audio programming. 
According to this plan, the national satellite feed will be transmitted In hundreds of communit- 
ies by local public radio stations, again using subcarriers on their standard broadcast signals. 

In many cases, the local stations will also insert additional data aimed solely at receivers in 
their communities. 

Data will be transmitted using an SCA (Subsidiary Channel Authorization) that is piggy- 
backed to an audio circuit. Each signal will carry an identifying code, and customers will be 
equipped with an addressable receiver to pick up the data. Customers would only be 
permitted to receive material designated for their specific decoder. Initially, most receiver 
locations would plug their decoders Into hard-copy printers, but the data could also be 
displayed on a video screen. 

A new organization, Information Network Corp. (INC) has been set up by NPR and a 
Washington-area company called National Information Utilities Corp. that will develop data- 
bases and services for the network. Including videogames, shopping information, computer 
information, and business information. INC expects to deliver services almost entirely to 
business customers. The plan, however, is one of a growing number of projects seeking to 
piggy-back auxiliary services into the scarce satellite circuits. r-e 
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Moving up to Philips 
just moved down in prici 










Make your move today. 

To tqp quality prbfessirmal 
test equipment— Philips. 

All over the world Philips produces 
the test that more people trust. 
That’s because the same superior 
engineering and ergonomic prin- 
ciples that go into our over $6CXX) 
digital storage scope can be found 
in our 15MHz scope and our super 
smart counters. 

We put more into every scope 
and counter. More wanted features. 
More precision. More rock-solid 


quality. So you get more. And now 
for a whole lot less! 

Check our specs. Check our new 
low prices. Then check yourself into 
the world of professional testing— 
with Philips. 

Philips PM3207 
Dual trace Scope 

• 15MHz/DualTrace • Auto trigger- 
ing • Bright, clear CRT • 5mV sen- 
sitivity • Same sensitivity X and Y 

• B-Invert • Triggering from A or B 

• TV triggering 


Super Smart CkHinters with . 
sewn digit high/low frequency § 
readouts in one second! 

• Microprocessor control • 120MHz 
or 1GHz frequency range • Auto 
triggering on all waveforms • High- 
contrast liquid crystal display • High 
stability TCXO oscillator: tO-vmth 

• Line and battery options • 1 5mV 
RMS sensitivity • Self-test and self- 
diagnosis routine • Easy operation 
through built-in intelligence 


{pHiuPsl Test & Measuring I*' 
Instruments 



ISSStiB? 


Send me spec sheets on the following: 

□ PM3207 15MHz/Dual Trace Oscilloscope 

□ PM6667 120MHz High Resolution Counter 

□ PM6668 1GHz High Resolution Counter 

NAME: 

STREET: 

CITY: STATE: ZIP: 

RE-09-2 
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PHILIPS 

For more information call 
800631-7172, except Hawaii, Alaska 
and New Jersey. In New Jersey call 
collect (201) 529-3800, or contact 
Philips Test & Measuring Instruments, 
Inc., 85 McKee Drive, Mahwah, NJ 
07430. In Canada; 2375 Steeles Ave. 
W., Unit 126, Downsview, Ont., Can. 
M3J 3A8. (416) 665-8470. 
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NEW IDEAS 


Electronic Thernnometer 


HERE IS AN INEXPENSIVE ELECTRONIC 

thermometer than can be built in just one 
evening. It is capable of measuring 
temperatures over a range of from — 30°F 
to +120°F. 

The circuit is shown in Fig. 1 ; its opera- 
tion is fairly straightforward. A diode- 
connected 2N3904 transistor forms a vol- 
tage divider with Rl. The transistor is 
used as the temperature sensor and, for 
best results, should be connected to the 
rest of the circuit using twisted wire as 
shown. As temperature increases, the 
voltage drop across the transistor changes 
by approximately -1.166 millivolts-per- 
°F. As a result, the current at pin 3 of IC 1 , 
a 741 op-amp with a gain of 5, decreases 
as the temperature measured by the sensor 
increases. 

A second 741 op-amp, IC2, is con- 
figured as an inverting amplifier. Since 
pin 3 of that IC is grounded, pin 2 is at a 
virtual ground and the sum of all currents 
into that pin must be zero. Resistors R5 
and R6 are used to calibrate the circuit. 
Once R6 is adjusted (more on that later), 
the current flow through those resistors 
will be constant. At a temperature of 
about -30°F, the current through R4 
(that resistor is formed by connecting a 
910- and a 1600-ohm resistor in parallel) 
should equal the current through R5 and 
R6. 

At higher temperatures, the current 
through R4 will be less than the current 
through R5 and R6. Since the sum of the 
currents at pin 2 of IC2 should be zero, 
current will be drawn from the output (pin 
6) of that IC to offset the difference. That 
current must pass through Ml, and the 


amount of current drawn is, of course, 
measured by the meter. As the relation- 
ship between the amount of current drawn 
and the measured temperature is linear, it 
is relatively easy to calibrate the meter to 
indicate measured temperature. 

If the temperature goes below - 30°F a 
reverse current will be generated. As that 
reverse current is undesirable, its flow is 
prevented by inserting D1 into the circuit 
as shown. 

Calibration is also straightforward. 
When properly done, a temperature of 
- 30°F will result in a meter reading of 0 
milliamps, while a temperature of 120°F 
will result in a meter reading of 1 mil- 
liamp. Divide the scale between those 
points into equal segments and mark the 
divisions with the appropriate cor- 
responding temperatures. Note that di- 
viding the scale into more parts will result 
in greater accuracy; if you divide it into 
150 equal segments, for instance, each 
division will equal one degree. The 
calibration is completed by placing the 
sensor in an environment with a known 
temperature, such as an ice-point bath. 
The ice point of water is approximately 
32°F. That is the temperature at which 
water and ice can co-exist in the same 
container. To prepare the bath, place 
water and ice in a large glass beaker or 
similar container, wait a few minutes for 
the temperature of the bath to stablize, 
and verify that the temperature is indeed 
32°F using another thermometer that is 
known to be accurate. Then, simply place 
the sensor in the bath and adjust R6 until 
you get the correct meter reading.. 

— David McNeill R-E 


NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 333— The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
lock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. (See photo below.) 



I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 


Title of Idea 


Signature 


Print Name 

Date 

Street 



City State Zip 


Mail your idea along with this coupon 

to ; New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 
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Outputs: 5V or 13V DC, 

adjustable ± 1 ^V 

• 

Zero to 7.5 amp, each voltage. 

• 

Two LED displays, 
monitor V or A- 

or two DC voltmeters 

• 

Adjustable current limiting 


NEW! 


V suppfys^ ' 


WP-709. 
Double-slot 
Supplysf^ 
power supply. 


Power supplied: 
13 V or 5 V, 
adjustable 


Measure circuit 
voltage #1 


Measure circuit 
voltage #2 


DC power to test logic or mobile 
equipment. Another VIZ Value 


HERE’S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V, adjustable ± 1 1 / 2 V at each 
range. Output is laboratory quality 
Ripple less than lOmV, peak to peak. 
Regulation better than 0.1%. 

HERE’S REAL POWER 

Up to 7.5 amp. at each voltage- 


plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE’S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V. Two 3-digit 
LED displays permit continuous 


monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 






TM 


VIZ Supplyst 

power supplies with digital displays of voltage and current 


WP-705 $015.95 

Single output 
0-50VDC. 0-2A. 


WP-707 $409.95 

Dual output 
Two 0-25VDC. 0-2A. 


Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 


706 $029.95 


WP 


WP 


iple 


Single output 
0-25VDC. 0-4A. 


-708 $479.95 

output Two 0-20VDC, 0-2A. 
One 5VDC, 0-4A. 


Single WP-703A 
0-20VDC. 0-500mA 


S1 19.00 


Single WP-704A 1 4 o r o r 

0-40VDC. 0-250mA 


VIZ RELIABILITY 


Fully regulated, continuously adjustable voltage 
outputs with short circuit protection. 
Analog meters and overload indicators. 


Dual WP-702A Two 0-20VDC. 0-200mA $1 67.00 


VIZ is a 50 year-old company. Our instruments are 
fully warranted, parts and labor, for a year. 

All items tested to NBS standards. We offer service and parts 
availability for a minimum of ten years. Over 15 repair depots in U.S.A. 


VIZ DC power supplies 


Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 



Look to VIZ for value, qualify, availabilify. 

Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St, Philadelphia, PA 19144 
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Hitachi V202 and 
V-352 Dual Trace 
Oscilloscopes 

When you get exceptional capa- 
bility per dollar, that’s superior 
cost-performance. And that’s 
the 35 MHz Hitachi V-352 and 
the 20 MHz Hitachi V-202 dual 
trace oscilloscopes. 

Proof? Just skim these fea- 
tures, then note the price. For 
starters, both scopes have a 2- 
year limited warranty. And 
then there are features like 
square CRT’s with internal 
graticules, vertical sensitivity 


of 1 mV/division, and a wide 
dynamic range for vertical am- 
plifier of 8 divisions or more. 
Each scope features front panel 
X-Y operation, lOX sweep mag- 
nification, 3 % vertical deflec- 
tion and sweep accuracy, and 
low vertical drift. For ease of 
operation, functionally related 
controls are grouped into 3 
color-coded front panel blocks. 

How do we build in all that 
capability at such low cost? 
Chalk it up to two decades of 
oscilloscope design experience 
and some of the most modem 
production methods around. 

Hitachi V-352 and V-202 are 

CIRCLE 14 ON FREE INFORMATION CARD 


Stocked by your authorized 
industrial distributor and ready 
for fast delivery. 

Ask for a demonstration and 
see more performance than you 
expected for less than you 
thought possible. 

Hitachi... 

the measure of quality 




Hitachi Denshi America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516)921-7200 



^u’ll recognize the name... 
appreciate the quality 
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ROBERT GROSSBLATT 

MHDICAL rHCHNOLOGY HAS GROWN 

tremendously over the past 20 years. So 
mueh so that the consumer now has in- 
struments available to him that at one time 
could only be found in hospitals. One 
such instrument, a machine to monitor a 
heart rate, used to occupy an entire room 
and required a sizeable endowment to 
buy; now you can build one that runs on 
batteries for under a hundred dollars. 

The Hcart-a-Matic described here 
gives a digital readout of your heart rate 
and can be built from readily available 
parts: it features both an audible and a 
visual heart-rate indication. 

Design considerations 

There are two basic problems that have 




■ . -M 


-fi 


Heart Rate Monitor 

Knowing your heart rate and how it varies under different 
circumstances can give you an idea of your physicai 
condition. Buiid the Heart-a-Matic and keep track of the 
state of your heaith and fitness. 





to be overcome m designing a reliable 
heart-rate monitor. The first is that each 
heartbeat is actually made up of several 
beats; the second is that the heart is not 
crystal-controlled — even a healthy heart 
beats somewhat irregularly. 

The heart is a four-chambered pump 
and consequently each heartbeat is com- 
posed of several parts (everyone is famil- 
iar with the ‘dub-dub" heard through a 
stethoscope). Figure 1 shows the various 
components of a heartbeat. The Heart-a- 
Matic is designed to integrate the "P” 
and "T” portions of the waveform with 
the "R” portion. 

Even during rest, the rate at which the 
heart beats varies; irregularity between 
beats is a natural characteristic of the 
heart. Several beats have to be sampled 
and' averaged to provide a result that has 
any useful meaning. The Heart-a-Matic 
heart-rate monitor uses an eight-beat 
sample to obtain an average reading. That 
number of beats was chosen as a good 
middle ground to minimize irregularity, 
on the one hand, and to provide reason- 
able response-time, on the other. 
Commercially available machines 
use multi-beat samples and update 
at the end of each sampling period. 
The Heart-a-Matic, however, gives a 
running average. In other words, 
whenever it adds a new beat to its sample. 
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FIG. 1— THE PARTS OF A HEARTBEAT. The 
Heart-a-Matic integrates the P and T portions 
with the R portion. 

it drops the first beat of the sample. Con- 
sequently, it’s able to update with each 
beat and still give a meaningful readout. 

How it works 

As shown in Fig. 2, the Heart-a-Matic 
is composed of eight sections. A com- 
plete schematic of the device is shown in 
Fig. 3. The sensor, IC24, is an FPA104 
infrared emitter-sensor combination in 
one housing. The two elements are side 
by side and there is no direct way for the 
radiation from the emitter to be seen by 
the detector, because they are separated 
by part of the case. The sensor is designed 
to be placed against a person’s finger. The 
IR (/nfra/?ed) radiation emitted by the 
LED in IC24 penetrates the outer skin- 
layer and is reflected back to the detector. 
As the heart beats, a new volume of blood 
is pumped into the finger and changes the 
amount of infrared light reflected back to 
the photo-transistor. That change in 
blood density (and, consequently, in re- 
flected IR) is used by the Heart-a-Matic to 
determine the heart rate. 

The input amplifier, composed of Q1 
and ICl, has two main jobs. It amplifies 
the weak signal from the detector, and 
integrates the several components of the 
heartbeat into one pulse. The waveform 
emerging from the output of ICl , howev- 
er, is far from being a clean single pulse. 
Even though the peaks and valleys of the 
heartbeat have been smoothed out, the 


pulse still has to be conditioned before it 
can meet the somewhat snobbish square- 
wave requirements of the digital circuitry 
that will process it later. That is a problem 
with any system that combines digital and 
analog techniques. While digital systems 
require strictly “yes” or “no” answers, 
the analog world usually provides just 
“maybes.” 

The conditioning circuit, consisting of 
Q2 and IC2, squares the wave presented 
to it by ICl and raises its voltage leyd so 
it can be reliably detected by IC2, a 555 
configured as a monostable multi- 
vibrator, or pulse generator. Capacitor 
C8 and resistor R9 give the output pulse 
of the 555 a width of about 100 mil- 
liseconds. That serves two purposes. 
First, it insures that the high level of the 
pulse will be seen as a logic one by the 
digital circuitry that follows and, second, 
it helps eliminate the “maybes” of the 
analog world. Once the 555 is triggered, 
it ignores all other signals for 100 mil- 
liseconds. 

Should some signal ambiguity still 
manage to emerge from the analog por- 
tion of the heart-rate monitor, the first 
part of the digital portion should take care 
of it. Integrated circuit IC3-a is a Schmitt 
trigger set up as a half monostable with an 
output-pulse width of about 20 mil- 
liseconds. That signal is one of the two 
that control the interlock portion of the 
circuit made up of the three other nand 
gates of IC3 and IC5. A set-reset latch 
formed by IC3-b and IC3-c controls the 
calculation of the heart rate started by 
each heartbeat detected. 

When a positive pulse appears at the 
output of IC3-a it causes the output of the 
latch to go — and remain — high. That out- 
put is inverted by IC3-d and presented, 
through inverter IC22-f, to the clock input 
of IC21, a 4017 decade counter. Each 
pulse will make one of that IC’s outputs 
go high in sequence. 

We are sure of starting with number 
one because C18 performs a power-on- 


reset function. That means that IC21 will 
start with its first output at a logic-high 
and will then clock along with incoming 
heartbeats for eight beats, at which point 
it will reset back to one. That happens 
because the ninth output (which, coin- 
cidentally, is also pin 9) is also connected 
to the RESET pin. The outputs of the IC21 
are connected in successive pairs to 
IC20’s 2-input nor gates. As a result, we 
have repeating sequential logic ones that 
are used in the section of the heart-rate 
meter that measures the period and calcu- 
lates the heart-rate frequency. 

Integrated circuit IC23 and its associ- 
ated components provide an extremely 
accurate source of 60-Hz square waves 
that are counted by IC16-IC19, 4040 bin- 
ary ripple counters. Each of the 4040 ’s is 
connected to the “D” inputs of a 4508 
(IC12-IC15) configured as 3-state eight- 
bit hold-and-follow latch. 

When a heartbeat is detected, one of 
the outputs of IC20 goes high and causes 
two things to happen. The first is that its 
associated 4508 is enabled, and the data 
present at that moment at its “D” inputs 
is stored in the latch and presented at its 
“Q” outputs. The second thing that hap- 
pens is that an inverter (a section of IC22) 
set up as a half-monostable outputs a posi- 
tive pulse, lasting about 70 mic- 
roseconds, that resets the 4040 to zero. 
The counter immediately starts counting 
again; but the latch is now disabled and it 
ignores the changing data at its inputs. 
The period of each heartbeat is counted at 
a 60-Hz rate and appears on the data bus. 

Next comes a bit of arithmetic. Since 
the device knows the period of the heart- 
beat, it now has to calculate its frequency. 
Those are reciprocals of each other and 
the form of the calculation that has to be 
performed is also simple. Sixty Hz (cy- 
cles-per-second) times 60 (seconds-per- 
minute) equals 3600 cycles-per-minute. 
The number of beats per minute is there- 
fore the number of cycles per minute di- 
vided by the number of cycles per beat. 
Since we are using a period of eight heart- 
beats, the magic number becomes 28,800 
(8 X 3600). The division is carried out in 
two ways. The first way is sneaky and the 
second is interesting. 

The sneaky way is to ignore the two 
least-significant outputs of the 4040’ s. 
By doing that we immediately divide the 
count by four. That also gives us the 
advantage of smoothing out any “bob- 
ble” in the circuitry by dropping the two 
least-significant figures, which is where 
it would show up. All we have to do now 
is divide by 7200 (28,800 ^ 4), and the 
way that is done is one of the most in- 
teresting features of the Heart-a-Matic. 
The secret lies in an often overlooked, 
frequently misunderstood, and extremely 
useful type of IC — the rate multiplier. 

There are two types of rate multi- 
pliers — binary and decimal. The differ- 
ence between them is much the same as 



FIG- 2— THE HEART-A-MATIC is made up of eight main sections as shown in this block diagram of the 
device. 
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the difference between a counter such as 
the 4520 that counts strictly in binary and 
its companion, the 4518, that counts in 
BCD (Binary-Coded Decimal). Since 
BCD isn’t needed by this part of the 
Heart-a-Matic, the choice is the 4089, a 
binary rate-multiplier (IC9 and ICIO). 

The 4089 has two types of outputs. The 
first, which we’ll discuss shortly, is Vie 
the input frequency; if a 16-kHz signal 
were applied to the input, the output 
would be 1 kHz. The second output is 
“programmable” and is equal to Vie the 
frequency applied to its clock input multi- 
plied by whatever number is applied to its 
binary inputs. For example, if the input 
frequency is 16 kHz, and a binary four is 
presented to the binary inputs, the 4089 
will output a frequency of 4 kHz. Un- 
fortunately, a rate multiplier will not al- 
ways do exactly what you expect it to — 
output a number of pulses that is always 
an average of Vie the input frequency 
multiplied by the input number. While the 
example presented above works out very 
nicely, the rate multiplier may have to 
work with a frequency of 17 kHz as well. 
Since that figure is not evenly divisible by 


2 (or multiples of two), the output pulse 
will be unevenly spaced and of uneven 
width. Fortunately for the Heart-a-Matic, 
however, that is unimportant because we 
are only interested in the number of pulses 
and not in a particularly smooth wave- 
form. Rate-multipliers IC9 and ICIO are 
cascaded so they can handle division by 
an eight-bit number. 

Half of IC8, a 556 dual timer, is used as 
an astable multivibrator, or frequency 
generator. With the component values in- 
dicated, the free-running frequency is 
about 400 kHz, although the actual figure 
is not critical. That’s because the signal is 
fed to the cascaded 4089 ’s and all we’re 
interested in is the ratio of their base rate 
to their multiplied rate. The multiplied 
rate is output at pin 6 of IC9 and routed to 
the clock input of IC4, a 4020 binary 
ripple-counter. The base rate, output at 
pin 1 of IC9, is sent to IC6, a 4553 three- 
digit binary counter. The outputs of the 
4020 that are decoded all go high when 
the counter reaches a number you should 
remember from earlier — 7200. With all 
that behind us, we can now explain the 
device’s operation much more simply. 


The controlling key is the interlock sec- 
tion of IC3 and IC5, and the heart of the 
device is the 4089’ s. When the output of 
the IC3 latch goes high following a de- 
tected heartbeat, one of the octal-latch 
4508 ’s puts a number on the data bus. At 
the same time, two other things happen. 
A high is applied to pin 4 of the 400-kHz 
frequency generator, setting it in opera- 
tion, and a low is applied to the reset pin 
of IC4, the 4020 counter, enabling it. The 
rate multipliers begin outputting pulses to 
the 4020 at the rate of Vie the 556’s fre- 
quency multiplied by the number on the 
data bus, and sending the base-rate fre- 
quency to IC6, the three-digit counter. 
When the count at the 4020 reaches 7200, 
the output of IC5-b, a four-input nand 
gate, goes low and transfers the count 
present at IC6 into its internal latch. 

The same signal also travels to the re- 
set pin , pin 1 3 , of IC6 via C 1 2 and clears 
the counter to zero in preparation for the 
next count. The output of IC5-b is in- 
verted by IC5-a and returns to the latch 
formed by IC3-a and IC3-b, causing its 
output to go low. That disables the 400- 
kHz frequency generator, causes the 
4020, via inverter IC3-d, to reset to zero 
and hold there for the next heart-rate 
calculation, and returns the clock input of 
the 4017 decade counter to a low state 
until the next heartbeat. 

The sequence of events resembles 
those of the classic “do-nothing box.” 
The Heart-a-Matic gets turned on, does 
its thing, and then turns itself off. In this 
case, however, the device performs a 
complex series of operations and then 
waits for the next incoming signal to 
retrigger it. 

The other half of IC8 is also configured 
as a frequency generator and is frequen- 
cy-modulated by the output of the 400- 
kHz generator. The result is a tone of 
about 1 kHz, that lasts as long as the other 
oscillator is running. That tone is fed to 
the speaker via volume-control R48 . An 
unusual side-effect of that is that the dura- 
tion of the beep changes with the heart 
rate. The reason is that the lower the heart 
rate, the less time it takes to do the in- 
ternal arithmetic and the less time the 
400-kHz oscillator operates and enables 
the beep generator. The beep generator 
also supplies power to the decimal points 
of the displays for a visual as well as 
audible indication of the heartbeat. 

The counter section, IC6 and IC7, is 
fairly straightforward. The latter is a de- 
coder that feeds the three multiplexed 
common-cathode displays. The actual 
multiplexing is done by an internal oscil- 
lator in IC6 whose frequency is de- 
termined by the capacitor connected be- 
tween pins 3 and 4. Resistor R15 holds 
the RESET pin of IC6 low until it receives a 
positive reset-pulse from IC5-b via Cl 2. 

Inverter IC22-e is present because of a 
basic law of mathematics that says that 
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PARTS LIST 


All resistors V4-watt, 5% unless other- 
wise noted 

R1 — 270 ohms 

R2. R4, R11, R13, R39, R41, R43, R45— 
10,000 ohms 
R3, R46— 470,000 ohms 
R5, R6, R35 — 1 megohm 
R7, R31, R33— 390 ohms 
R8, R9 — 30,000 ohms 
RIO, R14, R38, R40, R42, R44— 100,000 
ohms 

R12— 12 ohms 

R15, R24-R26, R29, R36— 1000 ohms 

R16-R22, R27--160 ohms 

R16-R22. R27— 160 ohms 

R23 — 15 ohms 

R28, R32— 22,000 ohms 

R30 — 4700 ohms 

R34 — 27 ohms 

R37 — 10 megohms 

R47 — 500,000 ohms, multiturn potenti- 
ometer, PC-mount 

R48— -300 ohms, potentiometer, panel- 
mount with switch (commonly used in 
TV receivers) 

Capacitors 

Cl. C3. C4, C6, Cl 4, C28— 0.47 fjiF, 35 
volts, tantalum 

C2 — 1 0 fxF, 35 volts, electrolytic 
C5 — 0.1 fxF, ceramic disc 
C7, C9, Cl 1 -Cl 3. Cl 8, Cl 9, C22-C24, 
C26, C27 — 0.01 fxF, ceramic disc 
C8, Cl 7 — 4.7 jjiF, 35 volts, electrolytic 
CIO — 3.3 |xF, 35 volts, tantalum 
Cl 5 — 68 pF, ceramic disc 
Cl 6 — .005 jxF, ceramic disc 
C20 — 47 pF, ceramic disc 
C21 — 8 pF, ceramic disc 
C25 — 2200 jxF, 1 6 volts, electrolytic 

Semiconductors 

IC1— 741 op-amp 
IC2 — 555 timer 

IC3 — 4093 quad 2-input nand Schmitt trig- 
ger 

IC4 — 4020 14-stage binary ripple counter 


IC5— 4012 dual 4-input nand gate 
IC6-— 4553 3-digit binary counter 
IC7— 4543 BCD-to-7-segment latch/ 
decoder/driver 
IC8 — 556 dual timer 
IC9, ICIO — 4089 binary rate multiplier 
IC1 1—7805 5-volt regulator 
IC12-IC15— 4508 dual 3-state 4-bit latch 
IC16-IC19 — 4040 12-stage binary ripple 
counter 

IC20 — 4001 quad 2-input nor gate 
IC21— 4017 decade counter 
IC22— 4049 hex inverter 
IC23— 5369 60-Hz timebase 
'IC24— FPA104 infra-red emitter/sensor 
array 

Q1— 2N3391 
Q2— 2N3904 
Q3— 2N2222 
Q4-Q6— 2N3906 
SCR1— ECG 5400 

LED1-LED3— FND500 0.5-inch com- 
mon-cathode 7-segment display 
D1. D2— 1N914or 1N4148 
D3— 1N4001 

XTAL1 — 3.579545 MHz color-burst refer- 
ence crystal 

SPKR — 8 ohms, 2-inch diameter 
SI— SPST switch (part of R48) 

J1 — 12-contact edge 
connector 

J2, J36-contact edge 
connector 

J4— subminiature N.C., chassis-mount 
B1-B8 — 1.5-volt “AA” cell 

Miscellaneous: PC boards, two “AA” 
side-by-side battery holders, Velcro 
strip, plastic for cases, wire, shielded 
cable, solder, etc. 

The following are available from HaF 
Tronix, P.O. Box 1101, Southgate, Ml 
48195: Set of six etched and drilled PC 
boards, $29.95; Board 1 (double-sided), 
$19.95. Add $2.00 for shipping & hand- 
ling; Ml residents add 4% tax. 
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RADIO-ELECTRONICS 


the difference between a counter such as 
the 4520 that counts strictly in binary and 
its companion, the 4518, that counts in 
BCD (Binary-Coded Decimal). Since 
BCD isn’t needed by this part of the 
Heart-a-Matic, the choice is the 4089, a 
binary rate-multiplier (IC9 and ICIO). 

The 4089 has two types of outputs. The 
first, which we’ll discuss shortly, is */i6 
the input frequency; if a 16-kHz signal 
were applied to the input, the output 
would be 1 kHz. The second output is 
“programmable” and is equal to Vie the 
frequency applied to its clock input multi- 
plied by whatever number is applied to its 
binary inputs. For example, if the input 
frequency is 16 kHz, and a binary four is 
presented to the binary inputs, the 4089 
will output a frequency of 4 kHz. Un- 
fortunately, a rate multiplier will not al- 
ways do exactly what you expect it to — 
output a number of pulses that is always 
an average of V\6 the input frequency 
multiplied by the input number. While the 
example presented above works out very 
nicely, the rate multiplier may have to 
work with a frequency of 17 kHz as well. 
Since that figure is not evenly divisible by 


2 (or multiples of two), the output pulse 
will be unevenly spaced and of uneven 
width. Fortunately for the Heart-a-Matic, 
however, that is unimportant because we 
are only interested in the number of pulses 
and not in a particularly smooth wave- 
form. Rate-multipliers IC9 and ICIO are 
cascaded so they can handle division by 
an eight-bit number. 

Half of IC8, a 556 dual timer, is used as 
an astable multivibrator, or frequency 
generator. With the component values in- 
dicated, the free-running frequency is 
about 400 kHz, although the actual figure 
is not critical. That’s because the signal is 
fed to the cascaded 4089’s and all we’re 
interested in is the ratio of their base rate 
to their multiplied rate. The multiplied 
rate is output at pin 6 of IC9 and routed to 
the clock input of IC4, a 4020 binary 
ripple-counter. The base rate, output at 
pin 1 of IC9, is sent to IC6, a 4553 three- 
digit binary counter. The outputs of the 
4020 that are decoded all go high when 
the counter reaches a number you should 
remember from earlier — 7200. With all 
that behind us, we can now explain the 
device’s operation much more simply. 


The controlling key is the interlock sec- 
tion of IC3 and IC5, and the heart of the 
device is the 4089’s. When the output of 
the IC3 latch goes high following a de- 
tected heartbeat, one of the octal-latch 
4508 ’s puts a number on the data bus. At 
the same time, two other things happen. 
A high is applied to pin 4 of the 400-kHz 
frequency generator, setting it in opera- 
tion, and a low is applied to the reset pin 
of IC4, the 4020 counter, enabling it. The 
rate multipliers begin outputting pulses to 
the 4020 at the rate of Vie the 556’s fre- 
quency multiplied by the number on the 
data bus, and sending the base-rate fre- 
quency to IC6, the three-digit counter. 
When the count at the 4020 reaches 7200, 
the output of IC5-b, a four-input nand 
gate, goes low and transfers the count 
present at IC6 into its internal latch. 

The same signal also travels to the re- 
set pin, pin 1 3 , of IC6 via C 1 2 and clears 
the counter to zero in preparation for the 
next count. The output of IC5-b is in- 
verted by IC5-a and returns to the latch 
formed by IC3-a and IC3-b, causing its 
output to go low. That disables the 400- 
kHz frequency generator, causes the 
4020, via inverter IC3-d, to reset to zero 
and hold there for the next heart-rate 
calculation, and returns the clock input of 
the 4017 decade counter to a low state 
until the next heartbeat. 

The sequence of events resembles 
those of the classic “do-nothing box.” 
The Heart-a-Matic gets turned on, does 
its thing, and then turns itself off. In this 
case, however, the device performs a 
complex series of operations and then 
waits for the next incoming signal to 
retrigger it. 

The other half of IC8 is also configured 
as a frequency generator and is frequen- 
cy-modulated by the output of the 400- 
kHz generator. The result is a tone of 
about 1 kHz, that lasts as long as the other 
oscillator is running. That tone is fed to 
the speaker via volume-control R48 . An 
unusual side-effect of that is that the dura- 
tion of the beep changes with the heart 
rate. The reason is that the lower the heart 
rate, the less time it takes to do the in- 
ternal arithmetic and the less time the 
400-kHz oscillator operates and enables 
the beep generator. The beep generator 
also supplies power to the decimal points 
of the displays for a visual as well as 
audible indication of the heartbeat. 

The counter section, IC6 and IC7, is 
fairly straightforward. The latter is a de- 
coder that feeds the three multiplexed 
common-cathode displays. The actual 
multiplexing is done by an internal oscil- 
lator in IC6 whose frequency is de- 
termined by the capacitor connected be- 
tween pins 3 and 4. Resistor R15 holds 
the RESET pin of IC6 low until it receives a 
positive reset-pulse from IC5-b via Cl 2. 

Inverter IC22-e is present because of a 
basic law of mathematics that says that 
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PARTS LIST 


All resistors V4-watt, 5% unless other- 
wise noted 

R1 — 270 ohms 

R2, R4, R1 1 , R13, R39, R41 . R43, R45— 
10,000 ohms 
R3, R46 — 470,000 ohms 
R5, R6, R35 — 1 megohm 
R7, R31, R33— 390 ohms 
R8, R9 — 30,000 ohms 
RIO, R14, R38, R40, R42, R44--1 00,000 
ohms 

R12 — 12 ohms 

R15, R24-R26, R29, R36— 1000 ohms 

R16-R22, R27— 160 ohms 

R16-R22, R27— 160 ohms 

R23 — 1 5 ohms 

R28, R32— 22,000 ohms 

R30 — 4700 ohms 

R34 — 27 ohms 

R37-— 10 megohms 

R47 — 500,000 ohms, multiturn potenti- 
ometer, PC-mount 

R48— 300 ohms, potentiometer, panel- 
mount with switch (commonly used in 
TV receivers) 

Capacitors 

Cl, C3. C4, C6, Cl 4, C28— 0.47 |jlF, 35 
volts, tantalum 

C2— 1 0 ^jlF, 35 volts, electrolytic 
C5 — 0.1 fxF, ceramic disc 
C7, C9, Cl 1 -Cl 3, Cl 8, Cl 9, C22-C24, 
C26, C27 — 0.01 fxF, ceramic disc 
C8, Cl 7 — 4.7 jxF, 35 volts, electrolytic 
CIO — 3.3 |xF, 35 volts, tantalum 
Cl 5 — 68 pF, ceramic disc 
Cl 6 — .005 jxF, ceramic disc 
C20— 47 pF, ceramic disc 
C21 — 8 pF, ceramic disc 
C25 — 2200 jxF, 1 6 volts, electrolytic 

Semiconductors 

IC1 — 741 op-amp 
IC2 — 555 timer 

IC3 — 4093 quad 2-input nand Schmitt trig- 
ger 

IC4 — 4020 14-stage binary ripple counter 


IC5 — 4012 dual 4-input nand gate 
IC6 — 4553 3-digit binary counter 
IC7 — 4543 BCD-to-7-segment latch/ 
decoder/driver 
IC8— 556 dual timer 
IC9, ICIO — 4089 binary rate multiplier 
IC11 — 7805 5-volt regulator 
IC12-IC15— 4508 dual 3-state 4-bit latch 
IC16-IC19 — 4040 12-stage binary ripple 
counter 

IC20— 4001 quad 2-input nor gate 
IC21 — 4017 decade counter 
IC22— 4049 hex inverter 
IC23— 5369 60-Hz timebase 
IC24 — FPA104 infra-red emitter/sensor 
array 

Q1— 2N3391 
Q2— 2N3904 
Q3— 2N2222 
Q4-Q6— 2N3906 
SCR1— ECO 5400 

LED1-LED3— FND500 0.5-inch com- 
mon-cathode 7-segment display 
D1, D2-~1N914or 1N4148 
D3--1N4001 

XTAL1 — 3.579545 MHz color-burst refer- 
ence crystal 

SPKR — 8 ohms, 2-inch diameter 
SI — SPST switch (part of R48) 

J 1—12-contact edge 
connector 

J2, J36-contact edge 
connector 

J4 — subminiature N.C., chassis-mount 
B1-B8 — 1.5-volt “AA” cell 

Miscellaneous: PC boards, two “AA” 
side-by-side battery holders, Velcro 
strip, plastic for cases, wire, shielded 
cable, solder, etc. 

The following are available from Hal- 
Tronix, P.O. Box 1101, Southgate, Ml 
48195: Set of six etched and drilled PC 
boards, $29.95; Board 1 (double-sided), 
$19.95. Add $2.00 for shipping & hand- 
ling; Ml residents add 4% tax. 
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Part 2 


THE FIRST PART OF THIS 

article discussed the 
theory of operation of a good portion of 
the main board of the Picture Phone. 
We’ll now complete that discussion; it 
will be helpful if you have Part 1 handy. 

Fast-scan counters 

The fast-scan counters are IC6, ICS, 
IC23 and IC39. Each IC is a four-stage 
binary counter that is cleared to all zeroes 
when pin 1 is taken to 
a logic-low state. 

When pin 9 is low, the 
counter stages are pre- 
set to the value hard- 
wired at pins 3-6. Pin 
2 receives the clock 
pulses, and responds 
to their positive-going 
edges. Both clear and 
load operations are 
synchronous — that is, 
they take place only 
on the positive-going 
edge of the clock 
pulse. When the load 
or CLEAR pin is taken 
low, the counter stops 
and retains its value. 

If a clock pulse occurs 
while the appropriate 
pin is low, the counter 
will load or clear. 

The fast-scan dot 
counters are IC6 and 
ICS (dots are the pix- 
els along a line of 
video). The dot coun- 
ter is analogous to the 
horizontal sweep in 
the camera and dis- 
play. The dot counters 
have two modes, one 
for the camera and one 
for all other op- 
erations. 

Let’s consider non-camera operation 
first. The crystal oscillator supplies clock 
pulses to pin 2 of the dot counters. Note 
that pin 1 5 of IC6 is connected to pin 10 of 
ICS . That is the ‘ ‘carry’ ’ from the first IC 
to the second, and provides synchronous 
operation of both IC’s. 

Figure 5 shows the timing of the dot 
counters. The counter clear pulse is pro- 
vided by IC 10 at a count of 215. That 
means that the counter advances to 2 1 5 , is 
reset to zero, and begins to count again. 
The internal horizontal-sync pulse (IFH) 
is produced by counter inputs applied to 
IC42. The clock frequency, divided by 
216 (the count from zero to 215), gener- 
ates the correct horizontal-sync fre- 
quency. 

Signal “J,” which is low between the 
counts of zero and 127, serves several 
purposes. It is delayed by one clock pulse 


to form IFHB, the internal fast-scan 
blanking signal, which blanks the display 
in all modes. That signal is also applied to 
IC28 to control when data can be written 
to memory. Memory- write takes place, 
and the display is unblanked, when the 
counter is between zero and 127. 

Now let’s look at the operation of the 
dot counter in the “snatch” and camera- 
display modes. The clocking signal is de- 
rived from the synchronous oscillator; 
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and ICIO, which supplies the clear 
pulse, is disabled. The counter advances 
until a horizontal-sync pulse from the 
camera (EFH) takes the load pin low. 
The counter is preset to a value of 217, as 
determined by the fixed inputs to pins 3-6 
of IC6 and ICS. The counter resumes 
counting at a preset value of 217 when 
EFH is no longer present. When it reaches 
its maximum count of 255, it resets to 
zero and starts counting again. The time 
spent counting from 217 to 255 represents 
blanking of the left-hand edge of the pic- 
ture; the time between 128 and EFH is 
used for right-hand blanking. 

The LOAD pin is controlled by an RS 
flip-flop made from IC15-c and IC15-d. 
That flip-flop insures that the load pin 
remains low until a clock pulse to load the 
counter has arrived. 

The EFH signal is applied to the clear 
pin of IC32 to insure that the clock always 


starts with the same polarity. 

The fast-scan line counters are IC23 
and IC39. Let’s first look at how they 
work during the non-camera mode. Dot- 
counter signal “J” is used as the clock 
pulse, making the line counter advance 
one step for each line. Nine count-stages 
are needed; the extra stage is supplied by 
IC32 and is the least significant bit. 

Figure 6 shows that the counter adv- 
ances to a count of 262, is cleared, and 
starts again at zero. 
The clear pulse is sup- 
plied by IC47, which 
is hard-wired with the 
eight most-significant 
bits of the line coun- 
ter. The CLEAR pin is 
held inactive when the 
camera is in use by 
connecting it to the 
logic- 1 present at pin 
10 of IC48. 

The internal fast- 
scan vertical sync 
(IFV) comes from 
IC31. 

When the camera 
display is viewed, the 
CLEAR function is dis- 
abled and the line 
counter is preset 
whenever a vertical- 
sync pulse occurs. 
When the counter is 
preset and the sync 
pulse from the camera 
is completed, the 
counter starts count- 
ing. When the count 
reaches 511, the next 
count, zero, allows 
display and writing to 
memory to begin. The 
time that is spent in 
counting from the pre- 
set value to zero is used to allow the 
camera’s blanking-function to be com- 
pleted. 

The line counter advances two counts 
for each slow-scan line to allow each line 
to be displayed twice for an easier-to- 
view picture. There are 128 slow-scan 
lines, which means that 256 lines-per- 
field (or 512 lines-per-frame) will be dis- 
played. Since NTSC standards call for 
525 lines per frame, a small portion of the 
picture at the top and bottom is blanked. 

Slow-scan clocks 

There are two slow-scan clocks. One is 
derived from the master crystal oscillator 
and is used for all functions except slow- 
scan reception. The second clock is free- 
running, and is synchronized to the slow- 
scan horizontal-sync pulses. The clocks 
are selected by IC13, a 4PDT multi- 
plexer. 
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PARTS LIST 


All resistors V4“Watt, 5% unless otherwise 
noted 

R1-R3. R43, R78, R139, R202— 22,000 
ohms 

R4, R201— 10 megohms 

R5, R6, R8, R9, R50, R80— 15,000 ohms 

R7 — 620 ohms 

RIO, R12, R15, R54, R93-R95, R102, R1 10, 
R209, R211, R714-R716~-4700 ohms 
R1 1 , R1 3, R1 4, R1 6-R1 8, R86, R99— 1 0,000 
ohms, 1% 

R19, R20, R27, R1 47—39,000 ohms 
R21— 20,000 ohms 
R22, R23— 18,000 ohms 
R24— 8200 ohms 

R25, R26, R145, R1 46— 82,000 ohms 
R28, R42, R51, R136, R140, R142, R204, 
R205, R710, R71 1—10,000 ohms 
R29 — 470,000 ohms 
R30, R47-R49, R53— 2200 ohms 
R31, R79, R1 48— 100,000 ohms 
R32, R1 08— 2700 ohms 
R33 — 1 50,000 ohms 

R34, R40, R52, R96, R109, R137, R144, 
R704, R717— 1000 ohms 
R35-R39 — not used 
R41 — 680,000 ohms 
R 44 — 47,000 ohms 
R46— 33,000 ohms 
R55, R76, R112, R707— 100 ohms 
R56— 1 00 ohms, trimmer potentiometer 
R57— 3300 ohms 
R58, R77, R11 1—330 ohms 
R59, R703, R712, R713— 470 ohms 
R60— 100 ohms, 1% 

R61-R75— 26.1 ohms, 1% 

R81-R84 — not used 

R85, R98— 20,000 ohms, 1% 

R87, R1 00— 4990 ohms, 1% 

R88, R1 01— 2490 ohms, 1% 

R89-R91 — not used 
R92, R200 — 680 ohms 
R97 — 47 ohms 
R1 03—820 ohms 

R104 — 2000 ohms, trimmer potentiometer 
R1 05— 1200 ohms 

R106, R107, R138, R141, R143, R203— 
1 000 ohms, trimmer potentiometer 
F113-R116, R125-R135— 33 ohms 
R117-R123 — not used 
R144 — 68,000 ohms 
R149-R199 — not used 
R206, R207— 220 ohms 
R210 — 560 ohms 
R212, R213— 33.2 ohms, 1% 

R314, R315, R317, R318— 0.33 ohms, 2 
watts 

R316 — 220 ohms, 2 watts 
R601 — 130 ohms, 2 watts 
R701— 1000 ohms, panel-mount potentio- 
meter 

R702— 1 0,000 ohms, panel-mount potentio- 
meter 

R706 — 1 megohm 

R708, R709 — 1 800 ohms, 1 watt 

All capacitors Mylar or mica unless other- 
wise specified 

C1-C6— .022/i.F 

C7, C24, C25, C38, C200, C240-C243— .01 
fjif ceramic disc 
C8, CIO, Cl 2, Cl 7— .0047 fiF 
C9— .0068 fxf 
C11, C207— .018 fif 

Cl 3, Cl 5, Cl 8, Cl 9, C23, C263-C266— 22 
fxf, tantalum 


Cl 4— 10 fjif, tantalum 
Cl 6, C22, C206, C703— .001 monolithic 

or ceramic disc 

C20, C201— 27 pF, monolithic or ceramic 
disc 

C21. C28-C31— 470 pF 
C26— not used 

C27— 33 pF, monolithic or ceramic disc 
C32, C220-C227— 0.1 /xF, ceramic disc 
C33, C41, C208, C317-C320— 2.2 fjuF, tan- 
talum 

C34, C230-C237, C250-C262, C702— 0.1 
fiF, ceramic disc 
C35, C202-C205— 100 pF 
C37, C39— not used 
C40— .047 ^F 

C309 — 500 /aF, 1 2 volts, electrolytic 
C310 — 9200 fxF, 15 volts, electrolytic 
C311 — 450 jxF, 25 volts, electrolytic 
C312— 5800 /xF, 25 volts, electrolytic 
C601— 500 ijlF, 25 volts, electrolytic 
C701— 2 /xF, tantalum 
Semiconductors 

IC1-IC4, IC17-IC20, IC33-IC36, IC49-IC52— 
ixPD411 (MM5280)4K x 1 dynamic RAM 
IC5, IC13, IC21, IC37, IC46, IC48, IC55— 
74LS157 quad 2-1 multiplexer 
IC6, IC8, IC9, IC23, IC24, IC39-IC41 — 
74LS163 presettable binary counter W/ 
clear 

IC7, IC26, IC57, IC58, IC61— 75LS04 hex 
inverter 

IC1 0, IC31 , IC47 — 74LS30 8-Input nand gate 
IC11, IC32— 74LS107 dual JK negative- 
edge-trigger flip-flop 
IC12— 4046 CMOS phase-locked loop 
IC14, IC15, IC45— 74LS00 quad 2-input 
NAND gate 

IC16, IC29, IC68-74LS74 dual D flip-flop 
IC22, IC38, IC71, IC72— 74LS153 dual 4- 
input multiplexer 

IC25, IC42, IC88— 74LS20 dual 4-input nand 
gate 

IC27, IC67, IC68— 74LS10 triple 3-unit nand 
gate 

IC28, IC43, IC66— 74LS25 dual 4-input nor 
gate 

IC30— 74LS221 dual one-shot 
IC44, IC62 — 74LS32 quad 2-input positive 
OR gate 

IC54, IC5a-74LS175 quad D flip-flop 
IC59— 74LS08 quad 2-input and gate 
IC60, IC63, IC64— 74LS13 dual Schmitt trig- 
ger 

1066 — 3245 quad TTL-to-NMOS memory 
driver 

IC69, IC70— 74LS02 quad 2-input nor gate 
IC73-IC80— LM71 1 dual difference- 
comparator 
IC81-IC84 — not used 

IC85, IC86 — 74LS86 quad exclusive-or gate 
IC87 — 4066 CMOS quad bilateral switch 
IC89 — 566 function generator 
IC90-IC94, IC105— 1458 dual 741 op-amp 
IC95-IC104 — not used 
Q1 , Q2, Q4, Q5, 08-01 3 — 2N41 24 or equiv- 
alent 

Q3, Q6 — not used 
Q7— 2N41 26 or equivalent 
LED1-LED3— jumbo red LED 
D1-D11, D13-D18, D27-D33— 1N914 or 
1N4148 
D12— not used 

D19-D26, D601, D602— 1N4007 
DT601— gas discharge tube (Joslyn Electro- 
nics type 2022-44 or equivalent) 


CB1 --0.6-amp circuit breaker 
T1 — dual-secondary type: 1st secondary: 
25VCT, 1 amp; 2nd secondary: 12.6VCT, 

1 .5 amps (see text and below) 

T601— phone-line matching transformer 
(Microtran type 61 12 or equivalent) 

51 — 4P5T rotary switch 

52- S4 — N.O. momentary pushbutton switch 
S5~SPDT toggle switch 

S6— SPST toggle switch 
J1 -J2— not used 

J3— 36/72-pln PC-board edge connector 
(36 contacts for each side of board, two 
contacts per pin) 

J4 — socket for modular telephone connector, 
panel-mount 

J5 — DB25-S 25-pin female “date-type” sock- 
et, panel-mount 

J6, J7— RCA-type phone jack, panel-mount 
J8, J9— female coaxial connector, panel- 
mount (BNC- or SO230-type) 

TB601-— miniature 8-terminal barrier strip, 
PC-mount 

RY601, RY602— 4P2T 12-volts, PC-mount 
(Potter & Brumfield T10-E2-Z4-12VDC or 
equivalent) 

Miscellaneous: PC boards, perforated con- 
struction board, 1C sockets, RG59 cable, 
shielded audio cable, 4-conductor telephone 
cable w/modular plug, 3-conductor line cord 
w/plug, enclosure, hardware, etc. 

The following are available from Robot 
Research Inc., 7591 Convoy Court, San 
Diego, CA 92111, (714) 279-9430: Assem- 
bled & tested Model 535 Picture Phone, 
FCC registered for direct connection to 
telephone line (KIT-1) (14 lbs.), $1195.00; 
assembled and tested No. 400929C main 
PC board (KIT-2) (4 lbs.), $495.00; assem- 
bled and tested Picture Phone chassis, 
including telephone adaptor board, but 
less main board, (KIT-3) (1 2 lbs.), $695.00; 
kit of No. 400929C main PC board with all 
main-board parts (KIT-4) (5 lbs.), $295.00; 
kit Including chassis and chassis parts, 
and telephone adaptor board and parts, 
but less main board, (KIT-5) (12 lbs.), 
$445.00; telephone adaptor board kit in- 
cluding board and parts (KIT-6) (3 lbs.), 
$79.50; etched, drilled, and plated- 
through main board (KIT-7) (3 lbs.), 
$59.00; etched, drilled, and piated- 
through telephone adaptor board (KtT-8) 
(2 lbs.), $19.95; T1 (KIT-9) (4 lbs.), $29.50; 
T601 (KIT-10) (2 lbs.), $24.50; DTI (KIT-11) 
(1 lb.), $8.50; kit of 32 1% resistors for 
main board (KIT-12) (1 lb.), $12.00; in- 
dividual 1% resistor (KiT-13) (1 lb.), $0.35; 
Model 535 Picture Phone enclosure kit 
with mounting rails for main board and 
back plate for controls (KIT-14) (6 lbs.), 
$99.50; kit of front panel parts only, (KIT- 
1 5) (2 lbs.), $59.50; assembled & tested RF 
modulator, less power supply and enclo- 
sure (KIT-16) (1 lb.), $29.00; RF-modulator 
kit, less power supply and enclosure (KIT- 
17) (1 lb.), $1 9.50. For information on other 
parts, write to Robot Research. 

CA residents please add 6% sales tax. 
All prices F.O.B. San Diego — check with 
UPS for shipping charges; please add 
$0.50 per $100.00 of value above first 
$100.00 for insurance. MC and Visa 
accepted. 
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FIG. S— FAST-SCAN dot counter has two modes— a is used for memory display, hfor frame grabbing 
and camera display. 
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FIG. ^FAST-SCAN line counter timing for memory display (a), and camera display (b). 


The crystal-derived clock pulses begin 
with the 60-Hz “U” output of the fast- 
scan counter. It is divided by four by 
ICll. The resulting 15-Hz pulse train is 
applied to one input of PLL (Phase- 
Locked Loop) ICll. The other input to 
that IC is the clock oscillator’s output 
divided by 139, making the output of the 
PLL 15 X 139, or 2085 Hz. That be- 
comes the slow-scan clock. It allows for 
128 pixels and 11 sync counts per slow- 
scan line. 

The synchronized clock pulses are 


generated by IC60. Its free-running fre- 
quency is controlled by R143. As the 
frequency is increased, the counter takes 
less time to address 128 memory “cells” 
and a shorter line is displayed. The clock 
is synchronized with the incoming signal 
by having the incoming slow-scan sync 
pulses cause the oscillator to stop and 
restart in phase with them. 

The slow-scan clock is aligned with the 
fast-scan system by retiming the leading 
and training edges of the clock pulses 
with a section of IC16. A control signal. 


CAUTION: 

FCC regulations prohibit the con- 
nection of this device to telephone 
lines without the use of an approved 
coupling device. The on/y exception 
to this is the assembled and tested 
unit available from the suppliers in- 
dicated in the Parts List. A coupler 
that meets FCC requirements will 
be described in the next part of this 
article. Do not attempt to connect 
the Picture Phone you build without 
it— it’s illegal to do so. 

“Z,” controls all the slow-scan func- 
tions. It is in operation only for the dura- 
tion of the slow-scan memory-write cy- 
cle. Its use for retiming the slow-scan 
insures that the clock will not change dur- 
ing a slow-scan read or write memory 
access. 

Slow-scan counters 

The slow-scan counter is made up of 
IC9, IC24, IC40 and IC41 . They function 
the same way as their counterparts in the 
fast-scan circuit. 

The slow-scan dot counter uses IC9 
and IC24. It has two modes of op- 
eration — one to write slow scan to mem- 
ory, and one to read it. Let’s look at the 
read-mode first. The clock signal is de- 
rived from the crystal oscillator. The 
CLEAR signal is derived from IC25; the 
LOAD function is inactive. The counter is 
cleared at a count of 139 to provide 128 
memory “cells” per line and 11 sync 
counts. 

When slow scan information is to be 
written to memory, the free-running 
clock is used. The clear signal is derived 
from a flip-flop formed from IC14-a and 
IC14-b. The flip-flop is set by an incom- 
ing sync pulse, and reset by a clock pulse. 
That is done to make sure that a clock 
pulse to clear the counter occurs while the 
CLEAR pin is low. The slow-scan sync 
pulse is allowed to reset the counter only 
after 128 counts (the end of a line) to 
insure noise immunity. In other words, 
false pulses can’t interrupt a line as it is 
being written. 

The line counter uses IC40 and IC4 1 . A 
clock pulse occurs when each slow-scan 
line has been completed. The counter is 
reset to zero in the “read” mode at a 
count of 127 by the “U” signal. In the 
“write’ ’ mode it is cleared by the external 
vertical-sync signal applied to an RS flip- 
flop made from IC14-c and IC14-d. The 
flip-flop is reset by IC43 and IC45-a. 

When a picture is grabbed from the 
camera, the line counter is set to all ones, 
and on the next clock pulse to all zeroes. 
That one-line time generates a slow-scan 
vertical-sync pulse. 

Address selector 

The memory address-lines are driven 
by the fast-scan counter to generate a 
video signal for fast- scan display, and 
also by the slow-scan counter to generate 
a slow-scan signal. The memory address- 


51 


SEPTEMBER 1982 


RADIO-ELECTRONICS 




pulses come from IC69 and are passed on 
by IC70 during the slow-scan access 
time. That IC holds all IC’s selected at all 
other times. 

In addition to addressing the memory 
for slow scan, it is necessary to time the 
storage of the incoming slow-scan in- 
formation. The required timing signal is 
generated by IC71, a DP4T switch of 
which only one pole is used. The inputs of 
IC71 consist of the slow-scan cs pulses 
generated by IC69. 

The signals used to control IC71 are 
“X” and “Y,” the fast- scan cs pulses. 
Therefore, when the slow- and fast-scan 
cs pulses coincide, a “read store” pulse 
will be generated. In other words, when 
IC69 has selected column one, and “X” 
and “Y” have also selected column one, 
then — and only then — will a “read 
store” pulse be generated. 

Multiplexer IC7 1 is enabled by a con- 
trol signal called SSME (Slow-^can 
Memeory Enable), which is active for 
exactly four consecutive fast-scan ad- 
dresses. That means that SSME is active 
just long enough to sample each memory 
column once. The SSME signal is gener- 
ated by IC27-b. It is a small portion of 
“Z,” which is the time for slow-scan 
address to be applied to the memory. 
Since SSME takes place later than “Z,” 
any transients created by the address 
switchover from fast- to slow-scan die out 
before a read sample is taken. 

Write control 

The WE (VTrite Enable) signal to the 
memory IC’s must also be multiplexed so 
that the write and ce inputs to an IC will 
coincide. 

Write-control signals are formed by 
IC67 and IC68-b. Those signals are active 
one column at a time in response to the 
values of “A” and “B,” the lo west- 
order bits of the fast-scan counter. 

A common control-line to the we en- 
coder determines when writing is to take 
place. That control line has two sourses, 
one for fast scan and one for slow scan. 

The control signals, generated by 
IC28, are combined by IC44-b. 

Snatch control 

When the snatch button is pressed, a 
one-shot puts out a pulse that lasts for 
several fast-scan fields. The pulse is re- 
timed by a section of delay flip-flop IC29 
so that the useful snatch command starts 
and ends at the bottom of a TV picture. 
That prevents any errors that might result 
from the snatch pulse ending in the mid- 
dle of a picture. Another section of IC29 
retimes display selection so that the 
changeover between display memory and 
the camera takes place when the picture is 
blanked. 

In the next part of this article we’ll 
discuss the telephone interface and pow- 
er-supply circuits. We will also begin to 
look at the construction and alignment of 
the device. R-E 


COMPLETED MAIN BOARD of the Picture Phone plugs into 36/72-pin edge connector mounted at front 
of enclosure. 


lines are connected to the appropriate 
counter by an address multiplexer made 
up of IC5 , IC2 1 and IC37--f PDT switch- 
es, each of which switches four address 
lines. Resistors on the leads to the mem- 
ory IC’s damp reflections so that the ad- 
dress voltages will not ring. 

The address lines are in the “slow 
scan” mode during time “Z,” which 
takes place for 16 dots following the 
right-hand edge of the fast-scan picture. 
In other words, slow-scan memory access 
takes place just after fast-scan access for 
the current line is completed. When “Z” 
becomes active, the address multiplexer 
switches to slow scan, and the slow-scan 
counter is inhibited from changing state. 
The “Z” signal is generated by IC25-b. 

Fast-scan memory multiplex 

To obtain the speed required for fast- 
scan operation, memory operation is mul- 
tiplexed. The multiplexing is done with 
the memory ce (Chip Enable) pulse. Fig- 
ure 7 shows the ce pattern. Note that 
successive memory columns are over- 
lapped by 50%. 

The CE signal is formed by a delay 
flip-flop, IC65, that uses “B” as data and 
“A” (delayed) as a clock signal. Signal 
“A” is delayed by an RC circuit that 
feeds Schmitt trigger IC60. The delay is 
provided to insure that memory address- 
lines are stable before ce goes high. 

The CE signal is a zero-to--l- 12-volt 
pulse translated from 5-volts by IC66. 


B| I I I I I 

COLUMN 3J 1 I 1 I \_ 

COLUMN 4 _| 1 I 1 I 

COLUMN 1 1 I I I I I 
COLUMN 2 i i 1 I 1 I 

FIG. 7 — EACH COLUMN of memory overlaps the 
next by 50%. See text for details. 

the 4-bit pixel nybble requires four mem- 
ory IC’s, arranged in four columns. The 
two lowest-order address bits determine 
which column is to be addressed. Mem- 
ory-speed increase is achieved by over- 
lapping the column-select address. 

Slow-scan memory addressing must 
also be able to select the desired memory 
column as part of the complete address. 
The two lowest-order bits from the slow- 
scan counter, “a” and “b,” are com- 
bined into column-select pulses by IC69. 

Each of the 16 memory IC’s has a cs 
(Chip Select) pin that is used for slow- 
scan memory column selections. The cs 


Slow-scan memory multiplex 

Memory multiplexing is performed by 
the two lowest-order bits on the memory 
address-lines. In other words, each bit of 


REAR PANEL of Picture Phone. Circuit-breaker 
reset is located above line cord at left. 
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Often, the hardest task in building a project is obtaining 
the various parts that you need. Keeping a well-stocked 
junk box can save you a considerable amount of time, 
effort, and money! 


KARL T. THURBER, JR., W8FX 


ONE OF THE MOST REWARDING WAYS TO GAIN EXPERIENCE IN ELECTRONICS IS 

to build electronics projects. Besides the satisfaction of accomplishment, 
you learn a great deal in the process involved. 

Today, it isn’t an easy matter to obtain the right parts, at the right time, 
and at the right price. The search for and selection of electronic com- 
ponents for projects can be a very disheartening job, particularly when 
it’s seemingly impossible to obtain certain parts, or the price you must 
pay for them is excessive. You can get the parts you need, when you need 
them, and at a reasonable price, if you are willing to take an organized 
approach to parts procurement and do a good deal of preparatory spade 
work before picking up soldering iron and pliers. 

In this article, we will examine the need to get organized for the task; 
look at parts-selection criteria and the question of substitutions; review 
various sources of parts; and discuss details of component identification 
and testing. 

As you’ll see, once you have a clear view of the process, shopping for 
parts is no longer the formidable challenge it might otherwise be. 

Catalogs and reference material 

Before buying parts, it pays to be organized — to have done some pre- 
planning before you start looking for specific parts for a given project. 
Some of the things you can do in advance include laying in a good store of 
catalogs, reference sheets, and reference books; buying-in-advance “sta- 
ple” and bargain-priced parts; and setting up a well-stocked junk box. 

It surely pays to accumulate a broad range of catalogs. No builder’s 
library is complete without them. With a little effort, you will find that 
virtually any desired part, or a usable substitute, will be listed in some- 
one's catalog or cross-reference. You may also find that a single firm may 
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have all, or almost all, of the parts re- 
quired for a given project, eliminating the 
need for repeated shopping forays or in- 
efficient orders to a number of mail-order 
firms. Having a number of catalogs at 
hand also allows ready price comparisons 
between firms. 

Having a good reference file, or recent 
issues of major electronics publications 
such as Radio-Electronics; amateur 
magazines such as CQ, Ham Radio, and 
QST; and a variety of computer-oriented 
magazines, Byte, Microcomputing, and 
Popular Computing will provide a good 
background. The magazines also list the 
addresses of the major suppliers, along 
with their ordering policies. Of course, 
single-page magazine ads can’t include a 
supplier’s full stock, and are no substitute 
for the catalogs themselves. 

Another reason for obtaining the larger 
catalogs is that those serve as excellent 
reference files for various components, 
and often provide good sources of cross- 
reference data, particularly for solid-state 
components. Note that many of the dis- 
tributors offer two or more catalogs, such 
as a consumer-type catalog oriented to 
hi-fi or CB, and an industrial catalog that 
would normally be more suitable. 

In addition, you should acquire the fac- 
tory service manual, schematic diagram, 
and component parts list for any item of 
electronics gear you buy. A surprising 
quantity of semi-professional and pro- 
fessional-electronics equipment is sold 
today with no more than a useP s manual, 
which is of little help in servicing and 
parts replacement. Obtaining the proper 
manuals and parts lists while equipment is 
currently being manufactured is much 
easier than trying to obtain such materials 
later on, when needed information may 
no longer be readily available. 

To facilitate original construction, it’s 
worthwhile to have on hand a selection of 
standard reference books and manuals, as 
well. The publications required, of 
course, will depend upon the particular 
type of project work undertaken. Some of 
the more important, all-round useful 
reference texts include the Editors and 
Engineers’ Radio Handbook, the Master 
Tube Substitution Handbook, Transistor 
Substitution Handbook, TTL Data Book, 
Transistor Specifications Manual, and 
Reference Data for Radio Engineers; the 
ARRL Electronics Data Book and Radio 
Amateur s Handbook, and several others. 
A handy cross-reference manual is the 
Archer Semiconductor Reference Hand- 
book, a useful guide to Radio Shack’s 
semiconductors that’s also a substitution 
and cross-reference guide for more than 
100,000 solid state devices. Another 
Radio Shack reference is Forrest Mims’ 
Engineers Notebook, which contains 
tried-and-tested applications for most 
popular linear and digital IC’s. Other 
helpful parts information sources are 

Photos courtesy of Radio Shack and GC Electro- 
nics. 


Motorola’s Semiconductor Cross- 
Reference Guide and Discrete Hybrid 
Components Handbook, Sylvania’s ECG 
Semiconductor Replacement Guide; and 
RCA’s SK Replacement Guide. 

Buying in advance of needs 

Is stocking parts in advance of specific 
project needs a good idea? It’s true that 
with a few judicious purchases, you can 
stockpile many of the components needed 
for future projects. On the other hand, an 
apparent bargain isn’t one, unless there’s 
a real prospect of the part or parts ul- 
timately being used. 



BUYING LARGE ASSORTMENTS of com- 
ponents and hardware can result in savings, but 
only if the parts are likely to be used. 


Mail-order dealers offer all kinds of 
special deals — hardware assortments, re- 
sistors, knobs, transistors, IC’s, 
potentiometers, transformers, diodes, 
capacitors, and various surplus com- 
ponents and assemblies. Many of those 
offerings are indeed bargains, if carefully 
surveyed and even more carefully pur- 
chased. It’s generally worthwhile to take 
advantage of quantity offerings and spe- 
cialized assortments, tempering one’s en- 
thusiasm for a ‘ ‘good deal” with a realis- 
tic expectation of when, and if, the con- 
templated bulk purchase will likely be put 
to use. A small investment in component 
assortments usually represents money 
well spent; however, there is usually little 
that can be done about a poor choice — 
you take what you get and hope to be able 
to use most of it. 

For initial stock-up, some useful com- 
ponents include poly-bag assortments of 
disc ceramic, mica, and small electrolytic 
capacitors; low-wattage resistors; diodes, 
and hardware. On the other hand, assort- 
ments of precision resistors, large 
electrolytic capacitors, IC’s, and transis- 
tors are probably too specialized and may 
not represent good value. The key to 
selecting true bargains lies in choosing 
components that you are most likely to 
use in your projects. 

There are some cautions to keep in 


mind. Buying in advance of your needs is 
intended to build an inventory of common 
parts, not to produce specific parts for an 
intended project. It’s unusual to find just 
what you need for a particular project 
from a grab-bag assortment. Whenever 
you need a specific part, order that part. 

Carefully note the makeup of parts 
assortments. Are the parts offered all of 
one (possibly oddball) value, or are they 
of different values? What are the toler- 
ances and power ratings? Are the leads 
full-length or too-short PC-board length? 
Are the components new, used, or sur- 
plus; tested or untested; firsts or seconds; 
marked or unmarked; old or fresh; usable 
or dubious? 

All of those considerations play an im- 
portant part in determining whether buy- 
ing in advance of needs is a worthwhile 
approach or a waste of money. 

Acquiring a junk box 

Most builders have a junk box that can 
be a handy and money-saving device for 
both construction projects and repair 
jobs. Not only does the well stocked junk 
box satisfy convenience and economic 
needs, but it can also provide a valuable 
educational experience in component 
identification and substitution practices 
for the beginner. 

Assembling a useful junk box is a 
prime objective of most electronics hob- 
byists. The accumulation gives you the 
parts you need for projects, when you 
need them, at reasonable prices — 
sometimes even at no cost. While you 
may have to spend some money to acquire 
a foundation, it’s possible to accumulate a 
large assortment of components in- 
expensively, if you aggressively search 
for bargains. 



ELECTRONICS FLEA MARKETS often are a 
good place to acquire parts at a reasonable cost. 


The sources for junk box parts are 
myriad, and they include local purchases, 
surplus/salvage, mail order, flea markets, 
auctions, and other sources. Probably the 
best, lowest-cost way to build an initial 
parts inventory is to salvage usable com- 
ponents from junked electronics gear. 
Components such as switches, 
potentiometers, coils, diodes, transform- 
ers, resistors, and capacitors are often 
salvaged from such equipment. In earlier 
days many of those components could be 
obtained from old radios, defective TV 
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sets, discarded amateur equipment, and 
government surplus gear — components 
large and small being saved with the ex- 
pectation that they could be used again in 
some future project. 

Those were the good old days, and by 
and large, junked gear — particularly that 
of the tube-type variety — provides a 
shrinking source of junk box parts. With 
the advent of solid-state equipment, 
printed circuits and specialized transis- 
tors, and IC’s, it’s harder to “recycle” 
those components into useful junk box 
parts than it was 15 or 20 years ago. The 
trend in junk box acquisition is toward 
judicious buying of discrete components 
in advance. We’ve already discussed 
parts-selection tips and cautions, and they 
apply equally to purchases for the junk 
box. 

Regardless of what methods are used to 
procure for the junk box, the com- 
ponents — particularly the smaller, easily 
damaged ones — should be carefully 
segregated by type and value, and placed 
in labeled jars, plastic drawers, or even 
small boxes — whichever suits your par- 
ticular style. The key is that the storage 
procedures used should allow fast and 
positive recovery of the parts when 
needed. Components that can be tested 
should not be used without first checking 
their electrical condition, regardless of 
how good they may look physically. 
We’ll delve into component identifica- 
tion and testing later; suffice it to say at 
this point that a multimeter and grid-dip 
oscillator are two very important testing 
devices for builders. 

A final point on junk boxes: After 
you’ve developed a respectable junk box, 
don’t hesitate to use it for your projects or 
repairs. You will save money using “pre- 
owned” parts, and the risk of improper 
substitution of a part in a circuit is usually 
not too great (except to that particular 
part). Even if a substituted junk box part 
fails, a good deal of learning has taken 
place! 

Developing the parts lists 

Most published projects include an ite- 
mized parts list that identifies the various 
components’ size, value, and nomencla- 
ture, as well as required voltage, current, 
and power-handling capability. Some 
parts lists even state brand names and 
recommend sources for hard-to-find and 
critical components. 

Even when a clear and definitive parts 
list is provided, you should carefully re- 
view the construction project, looking 
closely at the schematic diagram, photos, 
and explanations of special circuitry and 
parts requirements. In many cases, the 
author will point out critical components 
that should not be changed. Based on 
your judgment, other parts may be sub- 
stituted, possibly from existing junk box 
stocks. We’ll talk more later on the ques- 
tion of parts substitution and how far one 
can deviate from specified values without 


affecting performance. 

The author’s parts list should trigger 
you to work up additional subsidiary parts 
lists. Those may logically take the form of 
lists showing which parts are best pro- 
cured from your junk box; which are best 
procured by mail-order; which are best 
acquired from surplus or salvage sources, 
and which can be purchased locally. After 
checking your junk box, look over the 
local purchase and surplus lists next, with 
unavailable items added to the mail-order 
list. In large, complicated projects, it may 
also be useful to have each list further 
divided by type of component for con- 
venience in searching for the required 
parts. 

From practical and economic stand- 
points, it’s often wise — even necessary — 
to make appropriate component sub- 
stitutions. We’ll turn to those next. 

Parts selection and substitution 

As the prices of individual components 
increase, it’s important to “make do” 
with the parts you have on hand. It’s 
possible to substitute components within 
limits, and yet have a device function as 
intended. Besides the financial advan- 
tages of using existing stocks, it’s a real 
time saver to be able to use on-hand com- 
ponents rather than having to shop for 
new ones. Also, it’s worthwhile to get a 
feel for the range and types of sub- 
stitutions that can be made so as to devel- 
op flexibility when shopping for com- 
ponents — since local suppliers and mail- 
order houses will not always have exact 
specified components in stock. 

Many inexperienced electronics enthu- 
siasts have an unnecessary fixation on 
obtaining the exact parts and values in- 
dicated in a construction piece, fearing 
that the finished equipment will not func- 
tion correctly if any liberties are taken 


with the stated parts list. Usually such 
fears are exaggerated. Unless a “mirror 
image” of the item is required, identical 
parts are not needed. In most cases, parts 
substitutions can be made, within reason- 
able bounds. Component specifications 
are not “graven in stone,” as the saying 
goes. There is usually a tolerance range 
within which the hobbyist may work. 
Sometimes those are stated, though most- 
ly they are not. The trick to intelligent 
parts substitution, of course, lies in know- 
ing just what the boundaries of wise sub- 
stitution are. 

Obviously, if the construction article’s 
author or circuit designer has highlighted 
critical components, you shouldn’t 
change them. Special-purpose or close- 
tolerance IC’s, transistors, tubes, capaci- 
tors, resistors, and other parts are best not 
substituted. But in many cases the com- 
ponent specified is what the designer had 
on hand, and represents an arbitrary 
specification. So, bearing in mind that 
most hobbyists are also experimenters, 
when you have trouble finding com- 
ponents with the exact specifications, try 
some substitutions of your own, using a 
combination of good judgment and close 
attention to available reference guides, 
catalogs, and substitution manuals. You 
may not have the experience to ascertain 
whether or not you’ll be successful in 
making the substitution, but you’ll never 
know unless you try! 

Most components, such as resistors, 
capacitors, inductors, transformers, and 
transistors, have ratings that are impor- 
tant. Those include power and maximum 
voltage and current ratings. The ratings of 
substituted components should be equal 
to or greater than those specified for the 
project. Generally speaking, over-rated 
components can be used in electronics 
projects. For example, a 1-watt resistor 
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capacitors. Flea markets are a good source for those components. 


can be substituted for a ‘/z-watt resistor of 
the same value without concern, unless 
the larger physical size of the 1-watt unit 
causes a space problem. 

Active devices, such as transistors, are 
more difficult to substitute on a “rating” 
basis, due to the multiplicity of rating 
parameters involved. Still, similar guide- 
lines hold for those components, as long 
as the substitute has equivalent design 
parameters. One must be cautious in try- 
ing to substitute components with over- 
rated ones when the device is to perform a 
specific function at a particular value of 
current or voltage. In such a case, a 
“larger” unit would not be satisfactory. 
Zener diodes and other current- and 
voltage-regulating devices, for example, 
would fit into that category. 

Making a proper “ratings” substitu- 
tion is a great deal easier than making a 
“value” substitution. Each type of com- 
ponent is affected by different rules and 
guidelines, so it’s worthwhile to look at 
each individually: 

1. Resistors. Fixed resistors are often 
easily substituted. Unless specified other- 
wise, fixed resistors commonly have a 
tolerance of ± 10 or 20%. Knowing that, 
you can usually safely substitute any re- 
sistor. If no tolerance is specified, work- 
ing in the ± 10% or 20% range is usually 
safe. One general exception is high- 
voltage power-supply bleeder resistors — 
those can be as much as 25% lower or 
50% higher than specified. 

In some applications, metal-film preci- 
sion resistors, manufactured to tolerances 
of ± 1 % or better, are required. That type 
of resistor is frequently specified for high- 
stability/ultra-low-noise circuits in com- 
puters, voltage dividers, test equipment, 
and active filters. The stated tolerance 
must be maintained when substituting 
those types of resistors. 

Frequently, you can find resistors in 
your junk box that can be adapted for a 
substitution, using series and parallel 
combinations whose net resistance is 
close to the desired value. Resistors con- 
nected in series have the total resistance 
of the sum of the resistors — two 2000- 
ohm resistors in series have a total resis- 
tance of 4000 ohms. To find the effective 
resistance (Rt) for resistors in series use 
the formula: 

Rt = R1 + R2 + R3 +... 

Two or more resistors can be connected 
in parallel to obtain the desired circuit 
resistance. When you do that, total resis- 
tance is always less than the lowest value 
used in the combination. Use the follow- 
ing simple formula to calculate the value 
of two resistors connected in parallel: 

_ R1 X R2 

' “ R1 -I- R2 

There are two major kinds of fixed 
resistors: composition or carbon, and 

wire-wound. Normally, do not use wire- 

wound resistors in circuits carrying RF 


since they have a certain amount of in- 
ductance that can upset the associated RF 
circuit. However, carbon-type resistors 
of the appropriate power rating can be 
used to substitute for wire- wound types. 

2. Potentiometers. Substitutes can 
usually be made having somewhat higher 
or lower values than those specified. Sur- 
plus pots can be bargains, but physical 
characteristics such as shaft length and 
type of shaft are important. Consider: Is 
the unit for screwdriver adjustment, or is 
the shaft designed to accept a knob? What 
about the pot’s electrical characteristics, 
such as the “taper” — is it usable? Pots 
with “linear” or “audio” tapers are the 
types most frequently called for in con- 
struction projects. And is an on-off switch 
required on the control? 

One caution: Wire- wound pots are fre- 
quently found in surplus. Those pots are 
most suitable for low-frequency, high- 
power applications, not for delicate solid- 
state circuitry. They are not for circuits 
that require high precision (resolution). 
Thus, for most work, standard carbon- 
composition pots represent the best selec- 
tion. 

When shopping for new pots, quality is 
paramount; cheap materials are syn- 
onymous with inferior performance, 
often evidenced by a pot that is hard to 
turn because of high-friction bearings. 
Cheap imports should be avoided; stick to 
top-quality pots in all construction pro- 
jects. 

3. Capacitors. Fixed capacitors come 
in a surprising variety. There are mica. 
Mylar, silver-mica, ceramic, oil-filled, 
paper, and electrolytic types. Each has 
specific applications. Mica types (es- 
pecially silver-micas) and zero- 
temperature-coefficient ceramics are 
usually specified where low losses and 
high stability are essential; normally, you 


should not substitute other types for them . 
Probably the best all-round capacitor for 
general purpose use is the Mylar poly- 
styrene type — also one of the cheapest, 
and typically available for values be- 
tween 5 pF and 0.5 pF. 

Standard tolerance ratings for most 
project-grade capacitors is ± 10 to 20%, 
though for some inexpensive general- 
purpose ceramic capacitors (including 
disc types)it’s as wide as -30% to 
+ 100%. Exact capacitance is relatively 
unimportant in typical bypassing/filtering 
and coupling applications, and you can 
easily deviate as much as 50% from the 
spec value without trouble, sometimes 
much more (except at VHF and UHF). 
Mylar polystyrene capacitors also run in 
the 10-20% tolerance range, with 5% 
Mylars readily available, and 2.5% and 
1% units available at somewhat higher 
prices. 

As with resistors, capacitors can be 
substituted in series or parallel to yield 
different equivalent values, though the 
combining effects are the opposite to 
those of resistors: capacitors in series act 
like resistors in parallel, while capacitors 
in parallel act like resistors in series. 

When two capacitors are placed in 
series, the total capacitance is less than 
that of either one, as determined by the 
simplified formula: 

_ C1 X C2 
’ ~ Cl + C2 

Capacitors are additive when placed in 
parallel: 

Ct = C1 + C2 + C3 + ... 

Another handy formula is one to use 
when you need a lower value of capaci- 
tance and want to find the value needed to 
place in series with an available unit to 


obtain the desired value. That value is 
given by the formula: 


(C2/Ct)-1 

The voltage-handling capability of the 
resulting capacitor chain should be con- 
sidered, as should power-handling 
capability of series/parallel resistors. A 
standard electronics text should be con- 
sulted for more on that. 

Most capacitors above 1 |iF are alumi- 
num electrolytics and are polarized. 
Tolerances tend to be fairly loose because 
filtering and coupling applications usual- 
ly don’t call for precise values. Those 
types are often available with capaci- 
tances of 100,000 pF or more, though 
usually at very low voltage ratings at 
those high capacitances. A related though 
more expensive capacitor is the tantalum 
type. The tantalum capacitor is generally 
superior to the standard electrolytic, and 
boasts tighter tolerance, smaller size (for 
equivalent capacitance), and lower 
leakage. 

Except in specialized applications, 
such as in timing circuits where tantalums 
are generally preferred over aluminum 
electrolytics, exact capacitance isn’t ter- 
ribly important. When substituting, it’s 
generally wise to err on the side of too- 
high capacitance rather than too-low. 
Surplus oil-filled types can normally be 
substituted for electrolytics having equiv- 
alent characteristics. 

Substitutions are also possible with 
variable capacitors. The main con- 
siderations here relate to minimum and 
maximum capacitance. As a general rule, 
you can substitute a capacitor having a 
greater capacitance than the value speci- 
fied. It may also be possible to substitute a 
variable capacitor that has somewhat less 
range than that specified, if you can de- 
termine the actual tuning range required 
in the circuit. That involves figuring the 
amount of circuit inductance and amount 
of capacitance required for a given tuning 
range, and is best done with the aid of a 
device such as the ARRL LCF Calcula- 
tor, or using a computer. Note that junk 
box variables can be modified to become 
lower-value capacitors simply by remov- 
ing rotor plates, and multi-section receiv- 
ing variables can be paralleled to get high- 
er capacitance. 

In high-voltage circuits, be sure you 
observe maximum operating voltages 
that depend on plate spacing. Plate spac- 
ing should be equal to or greater than that 
specified by the designer, or you can refer 
to a catalog to convert spacings to 
voltage-handling capacities. Knowing 
the voltages in the circuit, you can easily 
check to see if your particular substitute is 
adequate for your purpose. 

4. Diodes. Besides resistors and capa- 
citors, you’ll often be faced with making 
substitutions for diodes of various kinds, 
both rectifier and small-signal types. The 



A 20-DRAWER CABINET such as this is ideal for 
maintaining a well-organized junk box. 


former are generally specified according 
to their maximum current and reverse 
breakdown ratings. It’s possible, in many 
instances, to come up with a suitable 
replacement without having to resort to 
checking a data book. The 1N4148 is a 
good all-around small-signal type diode 
to have in the junk box as it is able to meet 
a wide range of substitution needs. 

5. Transistors. Besides diodes, other 
types of discrete semiconductors that 
present substitution questions include 
bipolar transistors, FET’s, SCR’s, and 
UJT’s. As with diodes, practically every- 
one sells some transistors, but few dis- 
tributors stock each and every part num- 
ber, particularly highly specialized and 
Japanese types. 

Many transistor suppliers and man- 
ufacturers overly emphasize the difficulty 
of transistor substitution. From a prac- 
tical standpoint, the many different types 
of transistors and related economic con- 


siderations make it imperative that some 
substitutions be attempted. You’ll need a 
transistor data book to determine proper 
specifications; once those numbers are 
available, you can apply them to select 
appropriate substitutes. Even using 
abbreviated substitution guides such as 
found in the Radio Shack catalogue can 
make the purchase of bargain-priced blis- 
ter-pack replacement transistors practical 
and useful. 

6. Integrated Circuits. The silicon 
chemistry of integrated circuitry con- 
stitutes a key element of most sophisti- 
cated electronics construction projects. 
Because of their importance and wide- 
spread use, those devices are sold by most 
electronics suppliers. The devices range 
over a wide spectrum, and include linear, 
CMOS, TTL, DTE, ECL, LSI, and other 
types. The variety encountered precludes 
stocking up on any but the most common 
types. 

There is little latitude in substituting IC 
types. A circuit specifying a particular IC 
usually requires that particular IC. In 
fact, it’s usually not worthwhile to sal- 
vage IC’s from scrap equipment unless 
the IC’s can be clearly identified and there 
is some prospect of actual use for that 
particular device. 

However, it’s important to point out 
that IC designations often include 
alphabetical prefixes that simply indicate 
the device’s manufacturer. There is no 
need to use an IC made by a particular 
manufacturer if the same basic device is 
available from other firms. You’ll find 
that IC suffix letters aren’t terribly critic- 



A MULTI-FUNCTION TEST PROBE, such as the one shown here, is handy for finding good com- 
ponents in surplus or salvaged equipment. 


57 


SEPTEMBER 1982 


RADIO-ELECTRONICS 


TABLE I— COMPONENT SUBSTITUTION GUIDELINES 

The following constitute genera/ guidelines for substitution of the most-used components: 
resistors, capacitors, inductors, rectifier diodes, and transistors. Refer to the text for 
discussion of other factors that should be considered in making parts substitutions, and for 
guidelines for other components. 


RESISTORS 

Resistance value: within ±20% of that 
specified. 

Resistance tolerance: equal to or better 
than specified, but usually not critical. 

Power rating: equal to or greater than spe- 
cified. 

CAPACITORS 

Capacitance value: within ±20% of that 
specified, except in critical timing and 
tuning circuits. 

Capacitance tolerance: equal to or better 
than specified, but usually not critical. 

Voltage rating: equal to or greater than 
specified, or twice the maximum supply 
voltage. 

Type: generally not important except in 
critical timing and tuning circuits. 

COILS/INDUCTORS 

Inductance value: within ± 20% of that 
specified. 

Current rating: equal to or greater than 

specified. 


al, either. They usually indicate a change 
in the internal IC configuration that does 
not alter the basic function, though the 
suffix letter may indicate the package 
style. But, if you find a letter (or two) 
inserted between some of the numbers, it 
may indicate a significant modification 
that precludes easy substitution. In such 
cases, it’s wise to consult a data book, 
paying particular attention to possible 
changes in pin numbering. 

7. Power transformers and chokes. 
When your project requires a very specif- 
ic transformer, it may be best to order it 
directly from the manufacturer or his dis- 
tributor. 

On the other hand, if specs aren’t too 
tight, or it’s possible to connect windings 
in various configurations to obtain re- 
quired voltages, it may pay to take advan- 
tage of specials and closeouts by mail- 
order distributors — though transformer 
offerings are usually limited in variety. 
Industrial surplus dealers generally have 
the best selection; transformers with the 
most unusual characteristics can turn up 
in surplus. 

One of the main considerations in mak- 
ing transformer substitutions is adequate 
current/power handling capacity. You 
can substitute if the transformer in ques- 
tion has the same voltage rating with more 
current-carrying capacity, but it’s risky to 
go the other way. However, if the trans- 
former is rated in terms of continuous 
duty, and its intended use will be in- 
termittent, a rating reduction of up to 
about 25% may prove to be quite accept- 
able. 

Minor primary and secondary voltage 
substitutions can be made without 


RECTIFIER DIODES AND 
BRIDGE ASSEMBLIES 

Current rating: equal to or greater than 
specified. 

Reverse breakdown voltage: equal to or 
greater than specified. 

TRANSISTORS 

Type: as specified (PNP or NPN, etc.). 
Collector current rating (/J; equal to or 
greater than specified. 

Reverse breakdown voltage: equal to or 
greater than specified. 

Gain (Beta or hfe): equal to or greater than 
specified. 

Power rating: equal to or greater than spe- 
cified. 

Cutoff frequency: equal to or greater than 
specified. 

Case style: usually not important. 

NOTE: A transistor data book must be con- 
sulted for determining most of the 
specifications necessary for mak- 
ing substitutions. 

adverse effect. If you have a transformer 
that delivers a higher voltage than you 
want, you can drop the voltage with a 
series resistor or a voltage-divider 
system. 

As for power-supply chokes, sub- 
stitutions are usually easy. The specified 
value of a filter choke can usually be 
regarded as a minimum value. The in- 
ductance of chokes in series is additive; 
conversely, chokes in parallel function 
like resistors in parallel. The amount of 
capacitance required in a power supply is 
affected by the power-supply choke in- 
ductance — the choke and electrolytic 
capacitor work together to bring ripple 
down to an acceptable level. 

In addition to inductance ratings, you 
must also take into account the current the 
choke must carry. Of course, you can use 
a choke with a higher current rating than 
specified. Using a somewhat lesser-rated 
choke is probably OK, unless the choke is 
rated at less than 75 % of expected cur- 
rent. The inductance becomes less if more 
current is drawn through the choke than 
the unit is rated for, thus reducing the 
choke’s filtering effectiveness. 



A DESOLDERING TOOL makes removing parts 
from a surplus or salvaged piece of equipment 
simple. 


8. Switches. Substituting switches 
can be tricky because of the numerous 
possible switching configurations and ap- 
plications. You can always use a switch 
that has more contacts or sections than are 
required for a given circuit, as long as it 
has an adequate voltage rating. Often that 
information can be obtained from man- 
ufacturers’ and distributors’ catalogs. 
Similar considerations apply to relays, 
but selection criteria are complicated by 
relay coil voltage and current, and other 
operating characteristics. 

9. Tubes. Most contemporary circuit- 
ry has abandoned the once-common 
vacuum tube, though a few tube designs 
survive, and there is still demand for 
tubes for replacement purposes. Tubes 
are becoming extremely expensive and 
difficult to find, and few are still man- 
ufactured in the United States. One good, 
low-cost source of once-common receiv- 
ing tubes is Cornell Electronics Com- 
pany, 4217 University Avenue, San Di- 
ego, CA 92105; the firm stocks a wide 
variety of bargain-priced receiving tubes. 
Radio Shack also provides a special-order 
service that includes about 2000 different 
types. If you don’t have the tube you 
need, of course, you’ll have to buy it. But 
a quick check of a tube-substitution man- 
ual, or the ARRL’s Radio Amateur’s 
Handbook (it lists different tube types and 
possible substitutions if available) may 
prove worthwhile. 

10. Other components. There are 
many other components that the project 
builder will find useful to keep in his junk 
box or bench stock for the purpose of 
convenient substitution in construction 
projects. 

We can’t treat all of them here. But 
some that come to mind include plugs, 
jacks, audio and IF transformers, transis- 
tor and IC sockets, battery clips, ter- 
minals, hardware, alligator and crocodile 
clips, meters, connectors, chassis, PC 
boards, and cabinets. 

In many instances your best guide to 
making intelligent substitutions is sim- 
ple, ordinary common sense, as well as an 
understanding of when not to use sub- 
stitute parts but to go out and acquire a 
specified part. 

Getting into the practice of breadboard- 
ing project circuitry will not only help 
refine a circuit before commitment to a 
final design, but will make substitutions 
easier because it gives you a chance to 
double-check your choices. Solderless 
breadboards eliminate a great deal of the 
trouble involved in circuit development 
and make desk-top experimentation — 
and substitution — much easier. 

Table 1 lists popular component sub- 
stitution considerations in tabular form. 

When we continue this article, we’ll 
take a closer look at where you can obtain 
your parts for projects. Among the topics 
we’ll cover will be how to successfully 
use surplus and salvaged parts, including 
how to test and identify them R-E 
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Proper transistor operation depends on 
proper biasing. Learn all about biasing 
circuits and how to design them in this 
month’s article. 


MANNY HOROWITZ 


A C last month, we began 
■ Cl I I w our discussion of bipolar 
and FET transistors by looking at the struc- 
ture of those devices and at some basic tran- 
sistor circuits. One of the things we men- 
tioned was that if a bipolar device were used 
in a Class A common-emitter circuit, for 
linear operation the collector voltage (with 
no input signal present), should be set at one 
half the supply voltage. The no-input-signal 
condition is commonly referred to as the 
quiescent operating point. (Similarly, in the 
case of an FET in a common-source circuit, 
the drain voltage should be one half the 
supply voltage). That, however, is merely 
an approximation; the actual operating point 
varies with the specific requirements of the 
circuit. In any event, once the proper op- 
erating point has been selected, the device 
must be biased for that point. Just how that 
is done is the topic of this month’s article. 

Bipolar transistors 

There are essentially two types of bias 
circuits that are used with bipolar devices. 
Although there may appear to be many 
more, the others are simply variations of 


those two circuits. And even the two cir- 
cuits are variations of each other. 

But why do we need many bias cir- 
cuits? They arose mainly because of the 
high leakage current, Icbo. that flowed 
from the collector to the base in early 
germanium transistors. If that leakage 
current also flowed through the base- 
emitter junctions (as it normally did), it 
was multiplied by beta (P) to make it into 
a large undesirable leakage current, Iceo? 
that flowed in the collector and emitter 
circuits. And to compound the problem, 
IcBo IcEo doubled every time the 
temperature of the transistor increased by 
10°C. Although those factors are still im- 
portant in modem silicon transistors, the 
effect on the collector current is reduced 
considerably because the leakage current 
in silicon transistors is frequently low 
enough to be ignored. 

In addition to leakage current, var- 
iations in the operating parameters from 
device to device, as well as with tempera- 
ture, can cause problems. The value of p, 
for instance, will vary from device-to- 
device of the same type, as well as with 


temperature and collector current, Ic- In 
addition, the value of Ic at the operating 
point will vary with several parameters. 
Among those are Vbe, the voltage drop 
across the base-emitter junction, which 
itself varies with temperature; Vbb, the 
base supply-voltage; rc, the collector-to- 
base resistance in a common-base circuit, 
and rd the collector-to-base resistance in 
either a common-emitter or common- 
collector circuit. 

But, once the operating point has been 
established for a circuit, ideally it should 
not be effected by differences in parame- 
ters from device-to-device, or by any ex- 
ternal factors such as temperature. That is 
the reason for all of the bias-circuit var- 
iations — they are designed to help stabi- 
lize the operating point. In theory, if the 
proper bias circuit is used, the operating 
point will not change regardless of any 
change in any of the factors mentioned. 
However, theory and what really happens 
are not always the same. But even so, 
using the proper bias circuit will 
minimize any variations of the operating 
point sufficiently so that the circuit will 
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still operate as intended. 

To design a bias circuit properly, it is 
important to know how a variation in one 
variable will effect the other variables in 
the circuit. Because of that, three stability 
factors that relate the change of one factor 
to the change in another have been de- 
rived. They are: 


which relates the change of collector cur- 
rent to the change in leakage current. The 
stability factor relating the change of col- 
lector current to the change in Vbb is: 


Se 


A Ic 
A Vbb 


( 2 ) 


while the equation relating the collector 
current change to the change in p is: 



Equations used to relate the various 
components in the circuit to the various 
stability factors, will be noted as each bias 
circuit is described. In each case, it is 
desirable that stability factors be as close 
to 1 (the perfect stability factor) as possi- 
ble. Should more than one stability factor 
differ from 1 , the effects of all variations 
must be taken into account when evaluat- 
ing the design. 

Bipolar transistor bias circuits 

The simplest bias circuit -to be de- 
scribed here is shown in Fig. 1 . The base 
current, Ib, originates at Vbb is deliv- 
ered to the base through Rb- However, 
Vbb often does not exist as an in- 
dependent supply; instead Vcc is used to 
supply both base and collector current. In 
that case, Rb is connected to Vcc, and 
that supply serves as both Vcc and Vbb- 

In Fig. 1, all base current from Vbb 
flows through the base-emitter junction. 
If we consider the voltage across that 
junction, Vbe, as negligible when com- 
pared to Vbb, Iho base current due to the 
supply is Vbb/Rb- Collector current due 
to that base current is approximately 
equal to PIb- 

Next, let us add the effect of Icbo, 
leakage current that flows from the col- 
lector to the base. After flowing through 
the base-emitter junction, it is multiplied 
by beta. That picBo flows in the collector 
and emitter circuits and substantially 
effects the collector and emitter currents. 
Collector current due to Icbo is thus 
PIcBo = IcEo- (Note that in our dis- 
cussions beta has been assumed to be 
much greater than 1. Thus only p is 
shown in formulas rather than pH- 1.) 

Finally, we have some collector cur- 
rent flowing due to r^, the collector- to- 


'^cc 



FIG. 1— A SIMPLE CIRCUIT for biasing bipolar 
transistors. Often there is no separate Vbb 
supply; instead Vcc is used to supply both the 
collector and base. 


emitter resistance of the transistor. That 
resistance can be determined from the 
common-emitter collector-characteristics 
curve shown in Fig. 2. Using the pro- 
cedure described in our last article (see 
the August 1982 issue of Radio- 
Electronics, draw the load line on the 
curve. The next step is to determine the 
operating or quiescent point needed to 
insure linear operation. If, for instance, 
you require that the collector current 
swing from 0 to Ic(max), the collector 
current at the quiescent operating point. 
Icq, would be equal to Ic(max)/2. Find 
that point on the Ic axis. The voltage at 
the quiescent point, Vceq, is usually 
equal to about Vcc/2. Drawing a line 
perpendicular to the Ic axis at Icq, and a 
line perpendicular to the Vce axis at 
Vceq, the point at which the two lines 
cross is the operating point. As drawn, 
that point falls on the Ib = 100 ^lA curve. 
Collector resistance, rd, is the slope of 
that Ib curve around the operating point. 
The slope is found by noting two points 
that are equidistant from the operating 
point, and finding Ic and Vce for those 
points. Assuming that the collector volt- 
age and current at one point are Vcei and 
IcEi , and Vce 2 and Ice 2 at the other, then: 

VcE2 “ VcE1 

1 — ri — (4) 

ICE2 ICE1 


As indicated, rd is the collector-emitter 
resistance of the transistor when it is used 

Ic(mA) 



FIG. 2— ONCE THE QUIESCENT POINT has been 
found, the value of rd is equal to the slope of the 
Ib curve around that point. 


in a common-emitter or common- 
collector circuit. In a common-base cir- 
cuit, that collector-emitter resistance is 
much higher and equal to Prd; that quan- 
tity is called rc. 

A portion of the total collector current 
is due to the presence of rd in the circuit. It 
is equal to the collector-emitter voltage, 
Vce, divided by rd. Obviously, Vce is 
equal to the supply voltage less the volt- 
age drop across the collector resistor, Rd, 
or Vcc ~ Ic^c- Consequently, the total 
quiescent collector current flowing in the 
circuit of Fig. 1 is: 


Ic - pie + IcEo + 


^cc “ Ic^c 


which simplifies to: 


, pie + IcEo + VccTd 
= Rc/r. + 1 ■ 


Should Rc be less than 10% of rd, the 
effect of rd becomes negligible, and all 
factors in the equation involving that term 
can be eliminated. We will then end up 
with the simple relationship: 

Ic = pie + IcEO 

Finally, remembering that Ib = Vbb/Rb, 
we get: 


P(Vbb + RbIcbo) 


( 6 ) 


You can usually use equation 6 and 
ignore rd in most designs. But do not 
forget about rd. It will be important later 
on when we discuss AC gain and the 
output impedance of transistor circuits. 

The various stability factors for the cir- 
cuit shown in Fig. 1 are: 

S = p (7) 

Se = P/Rb (8) 

o IcBO^B + Vbb 

Sp = (9) 


Equation 9 indicates by how much the 
collector current will change for a specific 
change in p. Thus if a transistor with a p 
of 80 is substituted for one with a p of 40, 
the quiescent collector-current will dou- 
ble. To see how we came to that conclu- 
sion, let’s digress a bit. First, as we saw in 
equation 3, Sp = AIc/Ap. Expanding 
further, equation 3 can be rewritten as 
Ale = AP(Ib). Secondly, since Icbo is 
generally small enough to be ignored, and 
since Vbb/Rb is equal to Ib, in this case, 
the stability factor, Sp, defined by equa- 
tion 9 is approximately equal to Ib- Thus 
Ale = ^P(Ib)- Originally, Ic was equal 
to ,the inital p of 40 multiplied by Ib, or 
40 Ib. If Ap = 40, and Ale = APIb, then 


Ale = 40 Ib. Finally, the total collector 
current when (3 is increased from 40 to 80 
is Ic + Ale, or 40 Ib 4- 40Ib = 80Ib. 

Improving stability 

Stability can be improved by adding an 
emitter resistor, Re, to the circuit in Fig. 
1 . If that is done, equations 7,8, and 9 are 
modified to become: 


P(Re + Rb) 
PRe + Rb 


( 10 ) 


Se 


PRe + Rb 


( 11 ) 


Sp 


(Re + Rb) Vbb + IcBO Rb (Re + Rb) 


(PRe + Rb)^ 


( 12 ) 


In this arrangement, base current is less 
than it was when there was no emitter 
resistor. It is reduced because the emitter 
resistor. Re, is reflected into the base 
circuit as a resistor equal to PRe- Because 
of that, the base current becomes (Vbb/ 
(Rb + PRe)) + IcBo- Ir* addition, Ic 
becomes equal to PIb- 

The bias circuit shown in Fig. 3 is used 
when stability is a very important con- 
sideration. The circuit in Fig. 1, and the 
variation we created by adding an emitter 
resistor, are simplified versions of that 
circuit. In it, Vbb has been eliminated; 
instead, Vec is used as both the collector 
and base supply. 

Thevenin's theorem must be used in 
order to determine the base current in the 
circuit in Fig. 3. That theorem states, in 
part, that any network of voltage sources 
and resistances can be simplified to a sin- 
gle voltage source in series with a single 
resistance. Use the following steps to 
apply that theorem to the circuit. Those 
steps are shown in Fig. 4. 

First, as shown in Fig. 4-a, separate the 
bias resistor circuit from the rest of the 
circuit. 

The second step, as shown in Fig. 4-b, 
is to determine the voltage at the junction 
of Rb and Rx- That voltage is called the 
Thevenin voltage, V^h? and, since Rb and 
Rx make up a simple voltage divider, is 



FIG. 3— IF BETTER STABILITY IS REQUIRED, 
the bias circuit shown here can be used. 



FIG. 4 — TO EVALUATE THE BASE CURRENT of the circuit shown in Fig. 3, Thevenin’s theorem must 
be used. The steps followed in applying that theorem are shown here. 


equal to Vcc(Rx/(Rb + Rx))- 

The third step, as shown in Fig. 4-c, is 
to short the supply to ground and de- 
termine the Thevenin resistance, R^h- 
That is the resistance seen when looking 
back toward Rx; in other words, the re- 
sistance between the junction “J” and 
ground. In this case, it is the parallel 
combination of Rx and Rb, which, of 
course, is equal to RxRb/(Rx + Rb). 

The fourth, and final step, shown in 
Fig. 4-d, is to reconstruct the original 
circuit, substituting Vjh for Vec, and 
Rth for Rb and Rx- The Thevenin vo\t- 
age, Vth and the Thevenin resistance, 
Rjh. are connected in series with the base 
of the transistor as shown. The base cur- 
rent can now be calculated from the for- 
mula: 

I _ Vth ~ Vbe 
Rth - PRe 

The value of Vbe is usually .017-volt 
for a silicon transistor, and 0.2- to 0.3- 
volt for a germanium device. Once 
you’ve calculated Ib, the collector current 
is simply PIb- 

In this type of circuit, the effect of 
leakage current, Icbo. is reduced because 
some of it is diverted from the base- 
emitter junction to Rx- A good rule of 
thumb to use when designing this type of 
circuit is to make Rx equal to less than ten 
times the size of Re- 

As we mentioned earlier, there are two 
basic types of bias circuits. So far, all of 
the circuits we’ve examined were var- 
iations of one type. Let’s now turn our 
attention to the second type. It is shown in 
Fig. 5. Here, Rb is connected to the col- 
lector of the transistor being biased in- 
stead of to Vec- In that circuit, negative 
feedback from the collector to the base 
acts to reduce the value of the stability 


factors, a desirable result. In determining 
the operating point, the simplest 
approach is to again use Thevenin’s 
theorem. Just adapt the method described 
for the circuit in Fig. 3 to this circuit, 
using the value of Vce that you are de- 
signing for instead of Vec- A reasonably 
accurate formula for determining col- 
lector current is shown as equation 13. 
Note that Rc and Icbo ^re included in the 
equation. Stability factors for this circuit 
are shown in equations 14, 15, and 16. 


I 


c 


PlRxVcc + ^cbo(A + RxRb)] 
pA -I- RxRb 


(13) 


P(A-I- RxRb) 

PA + RxRb 


pRx 

PA -t- RxRb 


(15) 


g _ (RxVee + RxRBicBo)(A + RxRb) 

^ OA + RbRx)^ (16) 

Where A = ReRc ReRb ReRx 

RxRc)- 


Those current and stability equations 
can be applied easily, with just slight 
modifications, to the circuit in Fig. 3. In 
equations 13 through 16, Rc is an impor- 
tant factor in determining the bias. It 
plays no part, however, in determining 
the stability and quiescent current for the 
circuit in Fig. 3. When applying those 
equations to that circuit, let Rc equal 0. 
That eliminates all terms containing Rc- 
If, in addition to setting Rc equal to 0, Rx 
was made infinite by removing it from the 
circuit and Re was made equal to 0, or 
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FIG. 5— THIS CIRCUIT is one of the many var- 
iations of the two basic bias circuits. 


shorted, we end up with equations 6 
through 9; those were, as you recall, used 
for the circuit shown in Fig. 1 . Should Re 
be left in the circuit, the equations will be 
identical to equations 10, 11, and 12, 
Thus, equations 6 through 12 are simply 
variations of equations 14, 15, and 16. 

There are many variations of the simple 
circuits we have presented thus far. One 
of those is to remove Rx from the circuit 
of Fig. 5. That does reduce stabili- 
ty somewhat, however. Equations 13 
through 1 6 still apply, but are modified by 
removing all terms containing the expres- 
sion Rx- 

Temperature compensation 

Base-emitter voltage variation with 
temperature is an important considera- 
tion, especially in power circuits, be- 
cause in those the temperature of the tran- 
sistors tends to increase by a considerable 
amount. The circuit most-commonly 
used to compensate for that is shown in 
Fig. 6. 

Diode D is placed into the circuit as 
shown so that it is always on. The diode 
used should have the same voltage/ 
temperature characteristic as the forward 
biased base-emitter junction of the tran- 
sistor. It should also be placed close to the 
transistor so that both of their tempera- 
tures will vary in a similar manner. With 
this configuration, the voltages across the 
diode and the base-emitter junction are 
always identical. Because of that, the 
voltage across Re and Rx are also always 
identical, regardless of any changes in 
Vbe caused by temperature. Thus stabil- 
ity is improved. 

The final variation we’ll discuss here, 
is the one shown in Fig. 7. In most bias 
circuits. Re is connected between the 
emitter and ground. Here, however, a 
battery or other voltage source, Vee, is 
inserted between the emitter and ground. 
As a result, the base current, Ib is approx- 
imately equal to Vee/(Rx + PRe)» 
collector current, as usual, is equal to 
PIb- The stability factors for that circuit 
are essentially the same as those calcu- 
lated using equations 10 through 12. 
When applying the equations here. 


Vcc 



FIG. 6— TO COMPENSATE for variations caused 
by temperature, a diode can be placed in the 
base circuit as shown. 



FIG. 7— IN THIS VARIATION, a battery or other 
voltage source is inserted between the emitter 
and ground. 


however, substitute Vee for Vcc, and Rx 
for Rb. 

In summary, as a general procedure 
when designing bias circuits, first de- 
termine the ideal quiescent collector 
voltage and current. Divide the collector 
current by p to find approximately what 
the base current should be. Next design a 
base circuit to establish those conditions. 
Remember that those conditions should 
be relatively insensitive to temperature 
changes, as well as parameter variations 
from device to device. To make certain 
that they are, you must check the stability 
factors. Any of the circuits we’ve dis- 
cussed, as well as many other variations, 
can be used when biasing bipolar transis- 
tors. You must determine how much op- 
erating point instability your design can 
tolerate. Start with the simplest circuit 
and calculate the stability factors. If col- 
lector current variations due to these fac- 
tors are too great, increase the complexity 
one step at a time. Never go beyond the 
simplest circuit you can use to satisfy 
your requirements. 

Biasing JFET’s 

Gates of n-channel JFET’s are usually 
made negative with respect to the source. 
But, as no gate current flows if the gate is 
made just slightly positive with respect to 


the source of a JFET, up to -fO.5 volt 
may be placed at the gate. Two arrange- 
ments used for establishing the proper 
bias voltage are shown in Fig. 8. 

In Fig. 8-a, drain current. Id, flows 
through Rd and Rs- Thus, the source cur- 
rent, Is, and Id are equal to each other. A 
voltage equal to IdRs is developed across 
Rs- That voltage is called Vrs and has the 
polarity shown. 

A leakage current, loss, flows from the 
gate to the source. The value of loss at 
25°C is often found on the specification 
sheets of the device. That leakage cur- 
rent, however, increases with tempera- 
ture — usually doubling with each in- 
crease of 10°C. The leakage current flows 
through Rg, developing a voltage, Vrg 
equal to IgssRg- The polarity of that vol- 
tage is also shown in Fig. 8-a. 

Voltage between the gate and source is 
equal to Vrs “ The value of Vrs is 
usually adjusted to be larger than the 
value of Vrg so that the gate will be 
biased negative with respect to the 
source. That’s how the bias for the circuit 
shown in Fig. 8-a is established. 



FIG. 8— EITHER OF THESE CIRCUITS can be 
used when biasing either JFET’s or MOSFET’s. 


The source resistor is an important fac- 
tor in enhancing the stability of the circuit 
as it is used to counteract any increase of 
Igss caused by a change in temperature. 
Circuit stability can be improved by in- 
creasing the size of Rg. But there is a limit 
to this. Should Rs be increased too much, 
the voltage developed across it can be 
high enough to bias the transistor near or 
at pinch-off. That is, of course, undesir- 
able. The value of the source resistor must 
be chosen so that the proper bias point is 
established when the voltage developed 
across Rg is subtracted from the voltage 
developed across Rs. 

A larger source resistor can be used 
with the circuit shown in Fig. 8-b. In that 
circuit, a sizable positive voltage can be 
developed across Rg due to the presence 
of + Vdd and the action of the voltage 
divider made up of resistors Rx and Rg- 
That positive voltage is increased some- 
what by the presence of leakage current 
less- To determine the gate-to-source 
bias voltage, subtract the voltage de- 

continued on page 102 



Add an extra dimension to your recorded music with this Stereo Image 
Expander. Build it and hear what you’ve been missing. 


JOEL COHEN 


with their center leads bent back toward 
the curved part of the package, while the 
transistors they resemble have their cen- 
ter leads bent slightly forward, toward the 
flat sides of the packages. Don’t forget 
the two jumpers shown in the parts place- 
ment diagram. 

The transformer must be installed with 
pins 1 and 2 toward the rear of the board. 
Bend the two mounting tabs away from 
the transformer and solder them to the foil 
side of the board. If you are using the 
phono jacks provided by the supplier 
shown in the Part List, cut off the plastic 
tabs at their rear comers before attaching 
them and be sure they are firmly seated 
parallel to the board before soldering. The 
switch bodies must be spaced .093-inch 
above the top of the board if the cabinet 
supplied with the kit is used. If the switch- 
es do not have shoulders on their mount- 
ing pins, use three plastic spacers over the 
pins at the front of S3 and the rear of SI 
and S2. Be sure the switches and image 
control are seated parallel to the board so 
they will fit into the holes in the chassis. 

To mount the LED, bend its leads at a 
90° angle while holding it towards you 
with the anode lead on your right. Solder 
it in so that the bend is V 2 -inch above the 
top of the board. Install the completed 
board in its enclosure, and attach the line 
cord. Be careful of stray strands of wire. 


especially near the grounded board- 
mounting screw at the rear corner. 

Alignment 

Only one adjustment is required; the 
BBD bias which is set by R7. There is 
about a 2-volt window for signals to pass 
through the BBD and the bias is set for the 
center of that range so that the maximum 
peak-to-^eak signal can pass through 
without clipping. There is enough head- 
room in the design of the expander to 
allow for individual IC variations if the 
bias is simply set to -1-3.5 volts. 

If you want to “fine tune” the ex- 
pander, apply about 1.5- volts RMS at 1 
kHz to just the left input and observe the 
waveform present at jumper J 1 . If the bias 
is too high, the top of the sinewave will be 
clipped; if it’s too low, the bottom will be 
clipped. At the optimum setting the wave- 
form will be just slightly clipped at both 
top and bottom. 

Rooms and loudspeakers 

While most of us would find it difficult 
to tell the difference between one ampli- 
fier and another by ear, we all know that 
different speaker-systems have different 
qualities and that the sound from a par- 
ticular system can vary depending on 
where it is located in a room. Most of the 
sound energy reaching our ears comes not 


A O IN THE FIRST PART OF 

■ Q I L this article, we looked 
at the theory behind the Stereo Image 
Expander. This time we’ll apply what 
we’ve learned and build our own. 


Assembly 

A foil pattern for the expander PC- 
board is shown in Fig. 11, and a parts 
placement diagram in Fig. 12. Figure 13 
will also help you in completing the 
board. Some of the instructions here per- 
tain specifically to the parts supplied with 
the kit available from the supplier in- 
dicated in the Parts List, but may also be 
applicable to you if you’re building from 
scratch. 

Pin 1 of each IC is indicated by an 
indented dot and all but IC5 are mounted 
with pin 1 facing towards the rear of the 
board. The bucket-brigade device, IC6, 
is subject to damage from static charge — 
it’s a good idea to be sure that you are 
grounded before handling it. The use of 
IC sockets is recommended. 

The BBD, incidentally, can be either 
an SAD512 or SAD 1024 — the pinouts 
are identical. The SAD 1024 contains two 
SAD512’s, and one of them will simply 
not be used. 

Be sure to observe the polarities of the 
electrolytic capacitors and diodes. Note 
that regulators ICl and IC2 are mounted 
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FIG. 11— STEREO IMAGE EXPANDER is constructed on single-sided PC board. The use of 1C 
sockets is recommended. 


PARTS LIST 


directly from the speakers, but from 
secondary reflections of the sound from 
the walls, floor, and ceiling. The frequen- 
cy response of that sound energy is 
shaped by the absorption characteristics 
of the surface it reflects from. The stereo 
image, however, is formed entirely by the 
first-arrival sound traveling directly from 
the loudspeakers to our ears. 

Several conditions are needed for a 
good stereo image, and they are the same 
whether that image is expanded or not. 
First, the listening position must be the 
same distance from each speaker so that 
each ear hears its own speaker first. It is 
also helpful to point the speakers in 
toward the listening position. Second, the 
first-arrival sound from the speakers 
should precede the arrival of the first re- 
flected sound by as long a time as prac- 
tical, with one or two milliseconds being 
the minimum. That usually requires that 
the speakers be two feet or more from any 
wall or large piece of furniture and no 
more than 10 or 12 feet from the listening 
position. Third, the two speakers should 
be separated by an angle of 40°; that is, an 
imaginery line drawn to each speaker 
should form a 20° angle with one drawn 
from the listener to a point directly be- 
tween them. That means that the distance 
between the centers of the two speakers 
should be 7/10 of the distance from each 
speaker to the listening position. Fourth, 
the speakers must be connected in phase. 
The easiest way to test that once they are 
positioned is to tune in some FM intersta- 
tion hiss or a monophonic program. If the 


All resistors VA-watt, 5%, unless otherwise 
specified 

R1, R6, R14, R16. R17--1000 ohms 
R2, R4, R25, R26, R30, R31--1 00,000 ohms 
R3, R5 — 47,000 ohms 
R7, R15, R23, R24, R27-R2^20,000 ohms 
R3, R5 — 47,000 ohms 
R7, R15, R23, R24, R27-R29— 20,000 ohms 
R8 — 100,000 ohms, PC-mount potentiom- 
eter 

R9, R13 — 4.7 ohms 
RIO, R20, R22, R34— 4700 ohms 
R1 1—100 ohms 
R12— 2000 ohms 
R18, R19— 10,000 ohms 
R21— 100,000 ohms, potentiometer, 
audio taper 
R32, R33— 390 ohms 
Capacitors 

Cl, C2— 470 nf, 35 volts, electrolytic 
C3, C4, C6-C8, C12— 0.1 ^F, ceramic disc 
C5 — 47 mF, 16 volts, electrolytic 
C9, C17, C18 — 0.01 mF, axial ceramic or 
ceramic disc 

CIO, C13, C16— 10 mF, 16 volts, electrolytic 
C11 — 100 pF, axial ceramic or ceramic 
disc 

Cl 4 — 390 pF, axial ceramic or ceramic 
disc 

C15 — 1500 pF, axial ceramic or ceramic 
disc 

Semiconductors 

IC1 — LM340L15, 15-volt positive regulator 


speakers are in phase the sound will 
appear to come from a point directly be- 
tween them. If they are out of phase, it 
will seem to come from the sides, or from 
each speaker individually. If the apparent 


IC2— LM320L15, 15-volt negative regulator 
IC3, IC4— MC4558 dual op-amp 
IC5— CD4049 CMOS hex inverter 
IC6— SAD512 or SAD1024 N-channel 
bucket-brigade device (Reticon. Also 
Radio Shack 276-1761.) (See text.) 

Q1, Q2— 2N2222, 2N3904 or similar 
D1-D4— 1N4002 or 1N4003 
LED1— jumbo red LED 
T1— 35 volts, center-tapped, PC-mount 
(Dale PL-12-09 or similar) 

SI -S3 — pushbutton switch assembly: 3 
DPDT or 1 DPDT, 2 4PDT (Schadow F- 
serles or Centralab PB20-serles) 
J1-J8— RCA-type phono jack, right-angle 
PC-mount 

Miscellaneous: PC board, 1C sockets, en- 
closure, line cord, strain relief, hardware, 
etc. 

The following are available from Sound 
Concepts, Inc., P.O. Box 135, Brookline, 
MA 02146: assembled and tested IR2200 
stereo image expander, $169.00; kit of all 
parts (KIR-1), $95.00; PC board (KIR-2), 
$16.00; T1 (KIR-3), $7.50; all pots, knobs, 
switches and jacks (KIR-4), $12.50; all 
semiconductors and sockets for them 
(KIR-5), $19.00. Please add $2.00 for 
shipping and handling; MA residents add 
5% sales tax. If at all possible give street 
address for UPS delivery. Please add 
10% ($5.00 minimum) for parcel post out- 
side contintental U.S.A. 


source is diffuse, the speakers should be 
repositioned as described above and 
again checked for phasing. 

Finally, the speakers themselves must 
produce a sharp coherent wavefront. 
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FIG. 12— PROVISION IS MADE for mounting right-angle input and output jacks directiy on 
board. 


position the signal is supplied by the re- 
ceiver or preamp. If the expander is in 
loop 2 and you want to listen to the re- 
corder in loop 1 , either engage both tape 
monitor switches or — if you have them — 
the TAPE MONITOR 2 and dub 1 TO 2 
switches on the preamp or receiver. 

If you have other signal processors in 
your system the expander should be the 
last one in the chain so that there is a 
minimum loss of phase integrity. If, for 
example, you already have an equalizer in 
your tape loop with a recorder plugged 
into it, plug the expander into the equaliz- 
er’s tape jacks and the recorder into the 
expander’s tape jacks. The expander can 
also be connected to the external- 
processor loop or between the preamp and 
power amp if you don’t wish to use it for 
recording. 

Listening 

Before you make a critical evaluation 
of the stereo image expander’s capabilit- 
ies, make sure your system is set up as 
described earlier. Start with a record or 
tape of a good live or concert hall per- 
formance, preferably of a large orchestral 
work so you have a realistic frame of 
reference. (Most of the recent Telarc rec- 
ords have excellent imaging.) You may 
want to turn up the image level slightly 
with some other records, particularly 
those that were originally recorded using 
multiple-mike techniques and whose 
continued on page 91 
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Two- and three-way speaker systems 
with a single in-line vertical array of driv- 
ers usually work best. Omnidirectional 
speakers, or those with multiple drivers 
covering the same frequency range, can- 
not create as sharply focused an image. 

You can actually check all this out be- 
fore trying an image enhancer. Using a 
mono signal to get a tightly focused single 
sound-source located between the speak- 
ers is the best and easiest way to judge the 
imaging capability of your speakers in 
your listening room. Once you are set up 
correctly, you will probably be impressed 
with how much better your stereo system 
sounds — even without expansion. 

Installation and use 

The stereo image expander is intended 
to be connected in the tape-monitor loop 
of your preamplifier or receiver. Provi- 
sion is made in the expander for connect- 
ing a tape recorder. The recorder can be 
used in the normal manner when the pre- 
amp’s tape-monitor switch is on and S 1 of 
the expander is in the tape position. Im- 
age-enhanced tapes that can be played 
back without the expander can be made 
when S3 is in the rec position. You 
should never have SI and S3 pushed in at 
the same time since that effectively con- 
nects the recorder’s output back to its 
input. 

The recorder-output jacks from your 
receiver or preamp should be connected 
to the INPUT FROM PREAMP jacks, J1 and 


FIG. 13— NOTE HOW LED is mounted above 
the board, not flush with it. Ail components 
including transformer and switches, are sol- 
dered to board. 


J3, on the expander and the output to 
PREAMP jacks, J6 and J8, to your tape- 
input or tape-monitor jacks. The expand- 
er’s TAPE OUTPUT jacks, J5 and J7, are 
connected to the line-input jacks on the 
recorder and its line-output jacks con- 
nected back to the tape input jacks, J2 
and J4, on the expander. 

If you are using two tape-loops and two 
recorders, place the expander in loop 2. 
To play unenhanced tapes through the 
expander, use the tape-monitor switch 
corresponding to the loop the recorder is 
in. With SI in the tape position, the sig- 
nal comes directly from the recorder con- 
nected to the expander, and in the source 


65 


SEPTEMBER 1982 


RADIO-ELECTRONICS 



RECORD/PLAYBACK 

HEAD 






Itoubleslioot 
and Repair 
Portable 

Cassette Recorders 


HOMER L. DAVIDSON 


PORTABLE CASSETTE PLAYERS AND REC- 

orders (the ones that use standard Philips 
cassettes, not to be confused with mini- or 
micro-cassette devices) can be repaired as 
easily as any other tape units. Don’t be 
afraid of their small size — the com- 
ponents may be a little closer together and 
you may have to work in a tighter space, 
but that’s all. Servicing them can be easy 
when you follow the tips and information 
here. 

If you have a well-equipped work- 
bench you shouldn’t need much in the 
way of additional equipment. If you don’t 
have one, a take-up torque gauge may be 
needed for mechanical components. A 
VTVM (Vacuum Tube Volt-Meter) will 
do nicely for making head-azimuth 
adjustments, and for troubleshooting the 
amplifier section, you can use your signal 
generator, signal tracer, and scope. 

Cleaning and lubrication 

Most sound and speed problems can be 
solved by a good clean-up and “lube 
job.” A dirty record/playback head may 
be responsible for weak and distorted 
sound, and under- (or over-) lubrication 
can cause tape-speed to vary erratically. 

When a recorder develops speed or 
sound problems, it’s time for a cleanup 
and lubrication. Start at the erase and 
record/playback heads and clean them 
with alcohol and a soft-tipped cleaning 
stick. Critical points for cleaning are 
shown in Fig. 1 . Do not use rubbing alco- 
hol — it contains an additive that may 
leave a gummy deposit. Use pure iso- 
propyl alcohol (available at your drug- 
store’s prescription counter). If some ox- 
ide is packed into the gap area of the 
record/playback head, gently use the 
round end of the cleaning stick to remove 
it. You can get at the heads easily by 
putting the recorder in the record mode; 
that moves them out into the open. 


ERASE 

HEAD 


SUPPLY SPINDLE 
OR TURNTABLE 


PINCH 

ROLLER 


CAPSTAN 


TAKEUP SPINDLE 
OR TURNTABLE 


FIG. 1— CRITICAL POINTS FOR CLEANING are indicated above. A good cleaning can be all 
that’s needed to solve many problems. 







scare you — small, portable 
cassette recorders are as easy to troubleshoot as 
larger brothers. Here are a number of hints and 

kinks to help you out. 


You may find more oxide on the pinch 
roller and capstan than on the tape heads. 
Remove it with alcohol. Apply a drop of 
light oil to the pinch-roller bearing and 
wipe off any excess. Also, always dry off 
parts that have been cleaned with alcohol 
since it can damage many rubber and 
plastic components if it remains on them 
too long. 

If the capstan flywheel appears slug- 
gish, remove it and clean it with alcohol. 
Also clean around the flywheel-bearing 
area using a cleaning stick dipped in alco- 
hol. Place a drop of oil upon the capstan 
bearing and replace the capstan. Wipe off 
any excess oil with a paper towel or cloth. 
Clean the capstan-drive area well to re- 
move any remaining oil. 

A dry capstan-bearing may be respons- 
ible for erratic or slow tape motion, and 
noisy and squeaky sounds may be caused 
by dry motor or pulley bearings. Excess 
oxide on the pinch roller can also be the 
cause of slow speed or tape pulling. Oil 
on any drive surface may produce slow — 
or no — motion in the parts it contacts. 


Erratic bunching of tape from the cassette 
may be caused by a drop of oil on the 
drive surface of the take-up turntable. 

All rubber or plastic drive-pulley sur- 
faces should be cleaned with a cleaning 
stick, and a drop of light oil placed on the 
pulley bearings. Any excess oil should be 
wiped off. All sliding parts should receive 
a thin coat of light grease. Finally, most 
motors have sealed bearings and never 
needed lubricating. 

After cleanup and lubrication, it’s al- 
ways a good idea to demagnetize the re- 
cord/playback head to insure best fre- 
quency-response, and then to check the 
unit out to see how it performs. 

Now we’ll discuss some commonly en- 
countered problems, and their causes and 
remedies. 

No play or fast-forward 

When the recorder’s in the play or 
RECORD mode, the capstan and pinch rol- 
ler pull the tape across the record/ 
playback head, with the takeup turntable 
causing the tape to be wound on the cas- 


sette’s takeup hub. In fast forward, the 
tape moves in the same direction, but the 
takeup turntable runs at a faster rate of 
speed; the capstan and pinch roller are 
disengaged. It’s possible for one de- 
fective component to affect all of those 
functions. 

If the capstan or tape will not move 
with the PLAY switch engaged, check for 
a defective on/off switch. Hold the unit 
close to your ear and see if you can hear 
the motor running. If the motor is dead, 
check the power switch and see whether 
the voltage is being applied to the motor. 
If the motor is operating, check for a loose 
or broken drive belt. If the unit works on 
AC, but not from its batteries, make sure 
that batteries are not weak or dead. 

Erratic fast-forward action can be 
caused by a dirty, worn, or binding turnt- 
able. Check for oil on the idler wheel or 
drive pulley (see Fig. 2). 


Sometimes the fast-forward lever may 
bend and not permit the drive pulley to 



FIG. 2— FAST-FORWARD problems may be 
caused by oil on the idler pulley or capstan/ 
flywheel. 


engage the capstan. Check for a weak 
spring or an out-of-position lever mech- 
anism. A good cleanup of the take-up 
turntable and a drop of oil on the drive 
pulley bearing may cure erratic fast- 
forward motion. 

No rewind 

If a recorder/player operates normally 
in the play and fast forward modes, 
but not in rewind, suspect that the idler 
or drive pulley is not engaging the supply 
turntable. In some units the idler pulley 
gets shifted to the left and rotates the 
supply spindle in the opposite direction. 
A dry or worn supply turntable may be the 
cause of erratic rewind, as well as of slow 
speeds. 

To remedy erratic rewind, remove the 
supply turntable and clean it with a cloth 
dampened with alcohol. Don’t forget to 
dry it off afterwards. Place a drop of light 
oil on the turntable bearing, and then re- 
place the turntable. Clean the rubber or 
plastic drive area with alcohol and use a 
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FIG. 3— CHECK THESE AREAS if you are experiencing siow-speed or wow probiems. 



FIG. 4 — MOTOR-SPEED CONTROL circuit used by J.C. Penny model 6541. Circuits In other 
recorders should be similar. 


cleaning stick to clean off the idler or 
drive-pulley surface area. Also check for 
a worn or binding idler-pulley. 

If a loud chattering noise is heard when 
the cassette is almost rewound, suspect 
dry hub areas in the cassette itself. A tiny 
drop of oil in the plastic hub area may 
help, but be careful; you don’t want to 
ruin the tape. 

Slow speed and wow 

Slow-speed problems may be caused 
by a dry-capstan-bearing or by oil on the 
drive surface. A dry or worn pinch roller 
can also be responsible for slow speeds or 
wow. Replace the pinch roller if you find 
it’s out of round after cleanup. (A de- 
fective pinch roller can also cause the tape 
to ride high or to pull from the cassette.) 

Check for a loose drive belt, or oil on it, 
when wow or slow-speed symptoms are 
noted. You may find that the motor belt 
slips right at the drive-motor pulley. 
Some of the important points to check are 
shown in Fig. 3. 

Also, look for a black area or small 
particle of rubber on the motor pulley; 
those signs indicate that the belt is slip- 
ping. Since the belts are very small in 
diameter and stretch easily, it’s best to use 
an exact belt replacement. Finally, don’t 
overlook the possibility of a defective 
cassette being responsible for wow. 

Check the motor 

A defective motor can cause slow 
speed and wow conditions. Generally, a 
defective motor will start at normal 
speed, and then slow down. Sometimes if 
you tap the motor housing, it will speed up 
again. In most units you will find a motor- 
speed potentiometer that can be used to 
adjust the speed over a certain range. If 
the speed adjustment has no effect, check 
the speed-control circuit and motor. (A 
typical circuit is shown in Fig. 4.) 

In some cases you may find that the 
motor is running too fast. Adjust the 
speed control, using a piano or music 
selection as a reference. You can also use 
a frequency counter to determine the cor- 
rect speed. 

If the motor is still running too fast, see 
whether the belt is riding too high on the 
motor pulley. If none of the above adjust- 
ments help, install a new motor, using an 
exact replacement. 

Pulling and bunching tape 

Bunching and unraveling of tape in a 
cassette player may be caused by an erra- 
tic or inoperative take-up turntable. The 
take-up turntable or spindle winds the 
tape coming from the capstan into the 
cassette. When the take-up spindle be- 
comes dirty or starts to bind, the excess 
tape will bunch up and pull out of the 
cassette. Remove the take-up turntable 
and clean it with alcohol. Apply a drop of 
oil to the bearing area. Also, clean the 
turntable-drive area. Check the idler and 


drive pulleys for oil or dirty drive- 
surfaces. 

Sometimes the pressure roller may be- 
come worn or out of round, and cause the 
tape to ride high and pull out of its proper 
path. In that case, try cleaning the pinch 
roller and capstan with alcohol. A bent 
capstan may also cause tape pulling. 

If the take-up turntable, pinch roller, 
and capstan appear to be normal and the 
player is still pulling tape, check the take- 
up torque with a torque gauge. Finally, 
remember that a defective cassette can 
cause tape to unravel or bunch up. 

No sound 

If the tape is moving but there’s no 


sound, suspect the record/playback head 
or the amplifier section. Quickly rotate 
the volume control up and down and lis- 
ten for a scratchy sound from the speaker. 
If you can hear some noise, it’s an indica- 
tion that the amplifier is working, so sus- 
pect the record/playback head. If you hear 
a loud hum with the volume wide open, 
check for a broken wire at the record/ 
playback head. Since the head assembly 
moves forward every time the play or 
RECORD buttons are pushed, the wires 
leading to it have a tendency to break with 
time. 

To determine whether the record/ 
playback head is defective, pass a small 
screwdriver-blade rapidly across the head 
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area. You should hear a flutter from the 
speaker. If you don’t, dismantle the play- 
er by removing both the top and bottom 
covers. Check the head connections for 
broken wires. Touch the screwdriver 
blade to the ungrounded side of the tape 
head. With volume wide open you should 
hear a loud hum; a loud noise would indi- 
cate that the tape head may be defective. 
Remove the cable-leads and measure the 
resistance of the head. Normally, that re- 
sistance will be between 50 and 800 
ohms. 

Defective components in the audio 
stages can be located with an audio- 
generator/signal tracer and through vol- 
tage measurements. Start at the first AF 
transistor and inject a 1-kHz signal to the 
base of each transistor. Step by step, 
check each stage. When the signal 
appears, you have located the defective 
stage. Check each transistor in the prob- 
lem area for out-of-line voltages. (A 
schematic is a must when servicing cas- 
sette-recorder amplifier circuits.) 

In some earlier units you may find five 
or more small transistors in the amplifier 
stages, while in present-day ones only 
one or two transistors may precede a 
power-IC output circuit. Such a circuit is 
shown in Fig. 5. To signal-trace the IC 
circuits, inject an audio signal at the IC’s 
input pin and use the speaker as the in- 
dicator. To make sure the IC really is 
defective, measure the voltages at each 
pin. With correct voltages, but no signal 
from the IC, you can safely assume that 
the IC is defective. If the IC is leaky, even 
the supply voltage may be affected. 

Weak and distorted sound 

Weak and distorted sound may be 
caused by a dirty record/playback head. 
Clean the head with alcohol and a clean- 
ing stick, as described earlier, before tear- 
ing into the amplifier. A weak battery or 
insufficient operating voltage can also 
affect the quality of the sound. 

FROM 



FIG. 6— RECORD OSCILLATOR CIRCUIT used by Sharp model RD-428UA. Use a scope on L1 to 
determine whether the oscillator is working. 


The best method for locating a weak 
audio-stage is to inject an audio signal, 
with a scope connected to the output of 
the recorder/player so that you can 
observe the audio waveform. Start at the 
record/play-head connections. The signal 
should be the same on both sides of the 
electrolytic coupling-capacitor. (Most 
weak-sound problems are caused by 
small coupling-capacitors and transistors 
in the amplifier section.) If it is not, shunt 
a new capacitor across the suspected one 
and see whether the sound returns. Each 
transistor in the amplifier section should 
have a large gain from its base to collector 
terminals. 

Excessive distortion may accompany a 
weak-signal condition. Most distortion in 
small amplifiers takes place in the output 
stages. In push-pull transistor output- 
circuits, an open or leaky transistor can 
produce weak and distorted sound. Since 
most circuits of that type are DC-coupled, 
check the driver or AF transistor for in- 
correct bias on the output transistors . 



FIG. 5 — IC OUTPUT CIRCUIT used in Sanyo model M1000. Voltages shown are typical for this 
unit but may be different in others. 


Remove both transistors when distor- 
tion is located in a push-pull output cir- 
cuit — it’s best to check each transistor for 
leakage out-of-circuit. Before replacing 
the output transistors, check the emitter 
and bias resistors for correct values. 
Generally, a burnt emitter-resistor will be 
found along with a shorted or leaky out- 
put-transistor. 

A leaky IC can also produce weak and 
distorted audio. Replace the suspected IC 
when no signal will pass through it or if 
incorrect voltages are measured at its 
pins. Use a wick-type solder absorber 
(like Solder-Wik) to remove the excessive 
solder from the IC pins to make removing 
the part easy. Then use a low- wattage 
pencil iron to install the new IC. 

No record function 

If the unit will play but not record, 
suspect a dirty play/record switch or 
defective record circuits. First, make sure 
the record/playback head is clean. Then 
spray the play/record switch with con- 
tact-cleaner. Work the switch back and 
forth to clean the contacts and then try to 
record once again. 

Although most portable recorders do 
not have an oscillator stage to excite the 
record tape-head, you may run across one 
that does. A representative circuit is 
shown in Fig. 6. To determine whether 
the oscillator is operating, use the scope 
and check the waveforms at the primary 
and secondary windings of LI . Transistor 
testing of Q2 and voltage measurements 
can indicate whether the transistor is 
functioning properly. 

Check for poor connections to the 
built-in microphone. Most built-in mikes 
are electret-capacitor types and require a 
DC- voltage to work, so test for that vol- 
tage at one of the microphone terminals. 
A defective microphone may be respons- 
ible for weak or erratic recordings. Sub- 
stitute a dynamic microphone across the 
shielded wires to the built-in mike ter- 
minals (but do not connect it to the DC 
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source). If the built-in microphone proves 
to be defective, exchange it for an exact 
replacement. 

Adjustments 

When “crosstalk” or poor playback is 
noticed, check the erase head, and the 
azimuth adjustment of the record/ 
playback head. A defective erase head 
may allow previously-recorded material 
to remain on a tape, producing a garbled 
mess when new material is recorded. 
Most erase heads found in portable rec- 
orders are DC-operated. Check for a DC 
voltage across the erase head with the unit 
in the record mode. Also check the re- 
sistance of the erase head in case there’s 
an open internal winding. 

The only adjustment on a portable rec- 
order’s record/playback head is for azi- 
muth (elevation). The azimuth- 
adjustment screw is usually located on 
one side of the head, with a coiled spring 
underneath it. Connect a VTVM with an 
eight-ohm dummy load to the earphone 
jack. Insert a 3-kHz or 6.3-kHz test tape 
and start it playing. Adjust the azimuth 
screw for the highest reading on the 
VTVM. After that has been done, you 
may want to dab the adjustment screw 
with paint or glue to secure it in place. 

The only other mechanical adjustments 
are for take-up torque and adjustment of 
the pressure roller. (You may find that 
either one or both adjustments are fixed in 
some models.) The pressure-roller 
adjustment can be made using a spring 
scale and changing the position of the 
pressure-roller spring to vary the tension 
it puts on the mechanism. 

Take-up torque should be measured on 
the take-up turntable with a torque gauge 
while in playback mode. Most take-up 
torque readings should be between 35-60 
gr-cm. For greater tension, bend the ten- 
sion spring and, if necessary, replace the 
take-up pulley. It’s best to follow the 
manufacturer’s service literature for cor- 
rect tension adjustment. 

Now let’s take a look at some typical 
case histories. 

Weak and distorted output 

A GE NBR-3531 1C had weak and 
distorted sound. Although the symp- 
toms indicated possible output-transistor 
problems, the tape head, pinch roller, and 
capstan were cleaned with alcohol as a 
matter of routine. The weak condition 
still remained, as expected. 

When the back cover was removed we 
noticed that new batteries had been in- 
stalled. Only 2. 7- volts was measured at 
the adjustment transistors. Either the 
transistors were defective or something in 
the circuit was loading down the voltage 
source. A bench supply was connected to 
the player for servicing and everything 
worked normally. It turns out that one of 
the new batteries was practically dead, 
and the battery terminals were corroded. 
A good cleanup of the battery terminals 



FIG. 7— THe UNINSULATED switch lever shorted out the power-supply voltage in this Sharp model 
RD-428UA. 


and a set of fresh batteries solved the 
weak-audio/distortion condition. 

No play, no record 

In a Sharp RD-428UA, we found that 
the motor was turning, but we couldn’t 
play or record. Both rewind and fast 
FORWARD modes were normal. When 
both covers were removed, we found that 
the motor did not run in either the play or 
RECORD modes, and the sound would cut 
out with the volume control wide open. 

The “no play, no record” symptom 
turned out to be an electromechanical 
problem (see Fig. 7). When the record/ 
PLAY switch’s metal plunger touched one 
of the switch’s leaf contacts, which pro- 
vided power to the motor and amplifier 
circuits, the voltage source was shorted 
out. It seems that the small rubber insulat- 
ing sleeve was missing from the switch 
lever. The problem was solved by epoxy- 
ing a piece of large “spaghetti” over the 
lever. 

Squeaky playback 

After about five minutes of playback, a 
Sharp RD-428 would develop a squeak- 
ing noise. The noise would only occur in 
the PLAY mode, and only when the wheel 
or pulley came around to a certain posi- 
tion. Sometimes by probing around with 



FIG. a—DRY IDLER PULLEY was cause of 
squeak In this recorder. It’s a good idea to 
remove the problem parts for cleaning and 
lubrication. 

an insulated tool you can slow down the 
suspected pulley, thus eliminating the 
squeaky noise. 

In this particular model we found a dry 
idler- wheel bearing, as shown in Fig. 8. 
The spindle and turntables were re- 
moved, cleaned, and lubricated. A drop 
of oil on the idler wheel eliminated the 
squeaking noise. 

continued on page 107 
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ALL ABOUT 
PULSE GENERATORS 


This month we’ll look at another pulse-generator application, testing analog circuits, as well 
as some problems that you might run into when you use that device. 

CHARLES GILMORE 


Part 4 


SO FAR WE HAVE CON- 

fined our discussion to 
using the pulse generator in logic-circuit 
analysis. While that is one of the prime 
functions of the pulse generator, it is not 
its only one. Let’s begin this month by 
looking at another area where the pulse 
generator is useful — testing and analyz- 
ing analog circuitry. 


Analog circuits 

Using a pulse generator as a signal 
source can simplify many of the measure- 
ments that are often made when testing 
analog circuits. That’s because, generally 
speaking, pulse generators are useful 
over a very wide frequency range, which 
can come in handy when working with 
broadband amplifiers, etc. 

For instance, a single, conventional, 
pulse generator is the only signal source 
you need to test an amplifier whose fre- 
quency response extends from below 1 
Hz to considerably more than 10 MHz. 
Otherwise, testing that amplifier would 
require using an audio generator for the 
low end and an RF generator for the upper 
end, or perhaps a very wide-range func- 
tion generator. 

The reason for that becomes apparent if 
the nature of a pulse is analyzed. Such 
analysis would reveal that the pulse’s fast 
rise and fall times are caused by the 
pulse’s high-frequency components, 
while the interval between the rise and fall 
times (i.e. the top of the pulse) is caused 
by the low-frequency components; in 
some cases, the frequency of those com- 
ponents is so low that it is approaching 
DC. Those high- and low-frequency 
components are what gives the pulse 
generator its wide frequency range. 

Frequency-response measurements on 
an amplifier are usually made at the 3-dB 
points; that is, the point at which ampli- 
fier delivers half its rated power output, or 


70 percent of its rated voltage output. 
That 3-dB point is considered the upper 
and lower cutoff frequency of an ampli- 
fier. The simplest method to measure the 
low-frequency 3-dB cutoff is by adjusting 
the pulse generator so that the pulse droop 
is 25 percent. Pulse droop (the difference 
between the amplitude immediately 
following the leading edge and the ampli- 
tude at which the trailing edge begins) is 
expressed as a percentage of the ampli- 
tude at the leading edge (see Fig. 11). 

When the pulse droop is adjusted to 25 
percent, the width of the pulse is related to 
the frequency (in Hz) of the lower 3-dB 
point through the formula: 

^ow « 0:0^ 

t 

where t is the width of the pulse. The 
constant (0.0456) is derived from a 
Fourier analysis of the pulse. 

To measure the frequency of the upper 
3-dB cutoff, the following formula is 
used: 


tr 

where fupper is the upper 3-dB cutoff fre- 
quency (MHz), and L is the pulse risetime 
in nanoseconds. 

While that formula has been idealized 
and is for a circuit where the product of 
the capacitance and inductance is 0, the 
formula will hold until that product ex- 
ceeds 0.25. After that point, some over- 
shoot begins to occur at the end of the 
leading edge, lowering the value of the 
constant, 0.35, in the formula. With over- 
shoot of 25 percent, for instance, that 
constant would be lowered to 0.28. 

Some additional information about the 
frequency response of a broadband 
amplifier can be obtained using a pulse 
generator. Remember that a pulse con- 


% DROOP = ^X 100% 

LOWER 3dB CUTOFF 
, . 0.0456 

T-3dB ~ t 


FIG. 11— PULSE DROOP is useful in finding 
the iower 3-dB point of an ampiifier. 

sists of a fundamental frequency plus a 
great number of even and odd harmonic 
components with specific phase rela- 
tionships with each other, as well as with 
the fundamental frequency. If that phase 
relationship is not maintained, the 
waveshape of the pulse deteriorates. If an 
essentially stable pulse waveform is 
passed through an amplifier, the amplifi- 
er’s output can be examined for any 
aberrations in that waveform. The pres- 
ence of those aberrations indicates that 
the phase response of the amplifer is not 
uniform — i.e. , that there are peaks and/or 
valleys in the amplifier’s frequency- 
response curve. That would be caused by 
either leading or lagging reactive ele- 
ments in the circuit. At that point, further 
analysis with a sweep generator or a low- 
distortion audio oscillscope is needed. 

As noted earlier, rise-time measure- 
ments let you determine approximately 
the upper frequency-response limits of a 
broadband amplifier. A few precautions 
must be taken when making such rise- 
time measurements. One thing that must 
be considered is the effect of the test 
setup. Each part of that setup plays a role 
in determining the rise time of the output 
that is displayed; in other words, the rise 
time of the pulse is changed slightly as it 
passes through the various parts of the test 
setup. The displayed rise time, therefore, 
is actually a function of the rise times 
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through each part of that setup and can be 
found from: 


Tr = 1.1 y Tg^ + Ta^ +Tp2 + V 

where Tr is the display rise time, Tq is the 
rise time of the pulse generator, Ta is the 
rise time of the amplifier under test, Tp is 
the rise time of the probe, and Tq is the 
rise time of the oscilloscope. 

Because of its exceedingly fast rise 
time, a pulse generator is extremely con- 
venient for measuring propagation delay 
and phase delay. Both analog and digital 
circuits introduce some fixed time delay 
to signals that pass through them. For 
example, if a J-K flip-flop is clocked, it 
will take several nanoseconds for the re- 
sults of that clocking to appear at the 
output of the flip-flop. That delay in re- 
sponse is called the propagation delay of 
the flip-flop. 

Analog amplifiers also suffer from pro- 
pagation delay. The easiest way to meas- 
ure that delay is to use a dual-trace 
oscilloscope and a pulse generator. The 
pulse-generator output is applied to the 
amplifier’s input and to one oscilloscope 
channel. The amplifier output is the ap- 
plied to the second channel of the oscillo- 
scope, and a comparison is made. 

If a dual-trace oscilloscope is not avail- 
able, you can use a pulse generator with a 
pulse-delay capability. In that case, the 
input to the amplifier is connected to the 
delayed generator output. The amplifier 
output and the non-delayed pulse- 
generator output are both applied to the 
oscilloscope. The pulse-delay control of 
the generator is then adjusted until a sing- 
le pulse is obtained. The amount of delay 
neccessary to display the single pulse is 
equal to the propagation delay of the 
amplifier. 

In order to successfully combine the 
amplifier output with the pulse-generator 
output, some series-limiting resistance 
must be used. Great care must be taken to 
insure that the added circuitry does not 
contribute additional phase shift. Figure 
12 shows an example of such a situation. 

Pulse generators are also useful in 
evaluating the high-frequency charateris- 
tics of diodes and transistors. The diodes 
used in either radio-frequency or digital 
applications are required to recover very 
rapidly from switches between reverse- 
and forward-bias. 

When a diode is forward-biased, the 
area at the junction is filled with majority 
carriers. (“Majority carrier” is a term 
used in semiconductor electronics to de- 
scribe the predominant type of carrier in a 
semiconductor material. In n-type mate- 
rial, the predominant carrier is the elec- 
tron; in p-type material it is the absence of 
an electron, which is called a hole.) When 
the diode is reverse-biased, the junction 
has few majority carriers. Obviously, the 
change in the number of majority carriers 
at the junction can not occur in- 
stantaneously. 
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FIG. 1 2— A PULSE GENERATOR is used here 
to measure the propagation deiay through an 
amoiifier. 



FIG. 13— MEASURING THE FORWARD 
recovery voltage and forward recovery time 
of a switching diode. The puise generator 
shouid be set for a 100-nanosecond puise 
width with a iess than 1 percent duty cycie. 
The output voitage of the generator shouid 
be set to produce a specified steady-state 
current in the diode. 


Let’s first look at what happens when a 
diode is suddenly switched from reverse- 
to forward-bias. When that happens, the 
majority carriers move to the area around 
the junction. But, until that area is filled 
with those majority carriers, the voltage 
across the diode is considerably greater 
than its normal forward-biased voltage. 
That voltage transient is of concern if the 
diode is to be used in switching applica- 
tions. Figure 13 shows a test setup that 
can be used to measure that transient, as 
well as the waveform that would be dis- 
played on the scope. The size and dura- 
tion of the transient can be found by in- 
specting the waveform as shown. 

The forward-recovery specifications of 
a diode are normally given for some 
steady forward-current value, once the 
transient conditions have subsided. It is 
that forward current, combined with a 
50-ohm resistor, that determines the 
pulse generator’s output voltage; pulse 
duration should be 100 nanoseconds. A 
generator having a 10- to 20-nanosecond 
rise time is suitable for that test, and no 
offset voltage is required. 

Now, let’s consider what happens 
when a diode is suddenly reverse-biased. 


When that happens, a large reverse cur- 
rent flows until there are few majority 
carriers left around the junction. How 
long that current flows is important if a 
diode is to be used in a switching applica- 
tion. Figure 14 shows the test setup used 
to measure that, as well as the waveform 
that is likely to be seen on the scope. 

The requirements placed on the pulse 
generator and the oscilloscope used to 
measure reverse-recovery time are some- 
what greater than those for forward- 
recovery time. Reverse-recovery time in 
diodes is on the order of a few 
nanoseconds, and the rise time of the 
pulse generator must be considerably 
less. In m.any cases, the rise time of both 
the pulse generator and the scope must be 
less than 1 nanosecond. However, gener- 
ators with more moderate specifications 
can be used to test slower diodes. 

Figure 15 shows the test setup used to 
measure the tum-on and turn-off times of 
a switching transistor, as well as the 
typical waveforms that would be dis- 
played on the scope. That test is one of the 
most important ones done when you are 
analyzing the operation of a switching 
transistor. 

As with a diode, transistor specifica- 
tions are given at some specified base- 
and collector-current levels. The bias and 
B + voltages supplied to the circuit es- 
tablish proper transistor operation and 
should be selected so that those currents 
are at the proper level. Note that tum-on 
time is determined by noting the point 
where the generator’s output rises to 10 
percent of its final value and the point 
where the transistor’s output drops to 90 
percent of its initial value. Conversely, 
turn-off time is measured between the 
points where the generator’s output drops 
10 percent from its maximum level, and 
the transistor’s output rises to 90 percent 
of its initial value. Once again, for tran- 
sistors with reasonable switching speeds, 
the pulse generator and the oscilloscope 
must have relatively good rise-time speci- 
fications. However, pulse generators 
with more moderate capabilities can be 
used to perform those tests on some slow- 
er transistors. Other transistor measure- 
ments that can be made include storage 
time, stage rise time, and voltage break- 
downs. 

Using a pulse generator when testing 
transistors and diodes has several advan- 
tages. Two of the most obvious are that 
they can be used to supply a bias offset 
voltage, (eliminating additional power 
supplies) and that their sharp rise times 
eliminate the need to measure the rise 
time of the generator itself. In addition, 
pulse generators can be operated at ex- 
tremely low duty cycles. For instance, in 
the diode and transistor tests we just dis- 
cussed, duty cycles of one percent or less 
are called for. Such low duty cycles let 
you perform tests that could not be safely 
done under steady-state conditions. Such 
steady-state testing would overheat many 





of the devices, possibly destroying them, 
or at least changing their electronic char- 
acteristics. Even though peak power de- 
veloped in a circuit when using a pulse 
generator may far exceed the maximum 
permissible continuous power, with that 
device’s low duty-cycle the average pow- 
er is well within its ratings. 

Sources of error 

A pulse generator is probably one of 
the easiest instruments to use improperly. 
The vast number of settings and modes 
make it easy to set up improperly. There- 
fore, using a pulse generator without an 
oscilloscope is not advisable. With a 
scope, you can easily spot setup errors 
and correct them. 

The most frequent errors in using a 
pulse generator are human errors. For ex- 
ample, a common mistake is exceeding 
the allowable duty cycle. As noted ear- 
lier, a 70 percent duty cycle is common 
for most pulse generators. The most usual 
mistake here, however, does not involve 
exceeding the duty cycle by a small 
amount (such as 75 percent as opposed to 
70 percent, for example), but by exceed- 
ing it by orders of magnitude. That hap- 
pens when, for instance, a pulse- 
repetition rate of 1 kHz has been es- 
tablished, but a pulse width of 10 mil- 
liseconds is chosen instead of 10 mic- 
roseconds. In that situation, the duty cy- 
cle has been exceeded by a factor of 10. 

On pulse generators with a pulse-delay 
feature, a similar error occurs. In that 
case, the delay time exceeds the time es- 
tablished by the pulse-repetition rate. A 
pulse generator set for a repetition rate of 
1 pulse-per-millisecond might have the 
delay generator set at 10 milliseconds. 
Due to the nature of the monostable multi- 
vibrator used to generate the delay time, 
the first pulse is chosen to generate the 
10-millisecond delay interval, and the 
following nine pulses are ignored. The 
result is one pulse-per-10 milliseconds, 
even though the pulse-repetition rate has 
been set for 1 pulse-per-millisecond. 

Variable rise- and fall-times, although 
a useful feature, can also give rise to 
errors. For instance, assume a pulse width 
of 20 nanoseconds is desired. If, howev- 
er, the rise- and fall-times are set at 15 
nanoseconds, the time required to reach 
the maximum output and drop back to 
zero would be a total of 30 nanoseconds, 
10 nanoseconds greater than the pulse 
width. Thus, the pulse does not have 
enough time to reach the proper levels, 
making any measures of amplitude in- 
correct. 

As noted previously, improper 
transmission lines or terminations can 
seriously degrade pulse characteristics. 
Care must be taken to prevent pulses that 
are distorted beyond recognition. 

In similar fashion, certain situations 
require the pulse to be split between two 
different transmission lines and later re- 


combined by some form of circuity. If 
narrow pulses at a high rate, and relative- 
ly long cables are used, great care must to 
taken to insure that both pulses arrive at 
the proper termination simultaneously. If 
that is not done, pulse-stretching may 
occur. 

In many cases, both the amplitude and 
the offset controls of the pulse generator 
have extremely coarse calibration; that 
can cause misadjustment. Errors can easi- 
ly occur when setting the generator’s out- 
put amplitude. A 50 percent setting, for 
instance, does not mean 50 percent of the 
rated amplitude. The output specification 
of the generator indicates a maximum 
output, but that output is usually given in 
terms of “not less than.” In many cases, 
the actual output can exceed that rated 
output by as much as 20 to 25 percent. As 
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FIG. 14— MEASURING DIODE reverse- 
recovery time. A 100-nanosecond pulse- 
width with a duty cycle of less than 1 percent 
should be used. The generator rise time 
shouid be less than the expected reverse- 
recovery time. The positive puise offset is set 
to generate the specified forward current. 
A 60-ohm resistor converts the output cur- 
rent to voitage for dispiay on the osciiio- 
scope. 



FIG. 1 5-MEASURING THE SWITCHING time 
of a transistor. The puise generator is set for 
a 100-nanosecond puise-width with a duty 
cycie of iess than one percent. 


a result, the most accurate way to set the 
output amplitude is to monitor the gener- 
ator’ s output on a scope . Another possible 
error in setting the output amplitude can 
be introduced by using an output atte- 
nuator. Those errors are caused by using 
the wrong level of attenuation and are 
quite large — at least one order of magni- 
tude. 

Generator-induced errors 

A pulse generator is usually not cali- 
brated very precisely. However, if you 
are fully aware of all its specifications and 
what they mean, you will have little or no 
problem in getting maximum use from the 
instrument. However, failure to recog- 
nize some of these specifications can re- 
sult in generator-induced measurement 
errors. Jitter can occur in the repetition 
rate, the amount of pulse delay, and the 
pulse width. The amount of jitter must be 
taken into consideration when a rather 
stable pulse- width, delay, or repetition- 
rate is required. 

When using a pulse generator, es- 
pecially over extended periods of time, it 
is necessary to reset the operating 
parameters, many of which can vary over 
time, or with changes in temperature and 
other factors. Certain pulse-generator 
characteristics are affected by changes in 
the load (for example, the baseline offset, 
which is often simply a current generator 
operating into a known load). 

Frequently, certain pulse-generator 
controls interact somewhat. For example, 
any changes in the rise time and fall time 
of the output pulse can cause changes in 
the pulse width and amplitude. 

When you use the dual-pulse or twin- 
pulse mode, make sure that the delay time 
is long enough to permit the first pulse to 
return to zero before the second pulse is 
generated. It is possible to set two pulses 
with such a short delay time between 
them that they never return to the base- 
line. 

Finally, it is important to remember 
that the best way to get the most out of a 
pulse generator is to use it with a good 
oscilloscope. R-E 



“Fd like to turn it off, father, but he's 
telling me to stay tuned, and he’s bigger 
than you!" 
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Learning about microprocessors 


EARL “DOC” SAVAGE K4SDS, HOBBY EDITOR 


WHAT DO YOU KNOW ABOUT MICRO- 

processors? If nothing else, I hope you 
know at least that a microprocessor is the 
“heart” or “brains” of a microcompu- 
ter. Actually, maybe “brains” is the 
wrong word to use, because a 
microcomputer is just as dumb as an 
electric motor, in spite of appearances to 
the contrary — but that’s another story. 

You should certainly be aware that a 
microprocessor is not a microcomputer, 
and vice versa. You will find that, 
through carelessness or ignorance, those 
terms are used interchangeably on occa- 
sion. Do not be confused. A micropro- 
cessor is one small integrated circuit. A 
microcomputer is made up of a group of 
IC’s that includes a microprocessor as the 
“controller of operations.” The micro- 
processor, then, can be thought of as the 
foreman of a crew that, together con- 
stitutes a microcomputer. (We will ignore 
for now the so-called “single-chip com- 
puter.”) 

Why should you be concerned about 
microprocessors since you have no inter- 
est in microcomputers? There are two 
good reasons. The first is that more and 
more, microcomputers are effecting ev- 
ery aspect of our lives; whether you like it 
or not, in all likelihood, you will, even- 
tually have to learn at least a little about 
them. 

The second reason is perhaps more im- 
portant. In the past, microprocessors 


were found only in computers. Today, 
you can find them in microwave ovens, 
television and radio receivers, cars, 
games, and other devices. Before long, 
you will find them in everything except 
the simplest devices. 

If you don’t learn what micropro- 
cessors are, how they function, and what 
they can and can’t do, you are going to be 
left out of the most interesting de- 
velopments in electronics. You won’t 
even be able to fix many of the electrical 
things around the house. Your hobby ac- 
tivities will become outdated. 

Consider the plight of those who know 
how to work with tubes but are lost with 
transistors. (I, too, was once in that boat.) 
Others know trnasistors but never have 
gotten the hang of IC’s. 

When those hobbists write, invariably 
they want to know how and where to get 
started in catching up. I hope you won’t 
let progress pass you by too. Micropro- 
cessors are here and they are already be- 
coming common in many applications. 

Make no mistake — in spite of anything 
you may have heard ot the contrary, a 
microprocessor is not just another “run- 
of-the-mill” IC. They are complex little 
devils that can be made to do some re- 
markable things. Yet, they are not all that 
difficult to work with and understand if 
you tackle them in an organized, logcial 
manner. 

One of the most thorough in-depth 
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treatments of microprocessors that I have 
found is published by the McGraw-Hill 
Book Company, Gregg Division, (1221 
Avenue of the Americas, New York, NY 
10020). Introduction To Micropro- 
cessors, by Charles M. Gilmore, is a 
textbook that can be used in a classroom 
or for independent study. The treatment 
of the material is quite thorough and, in 
one way at least, unique. 

That text is not about the Z80, 6809, 
8085, 1802, or any of the other available 
microprocessors. It is, in fact, about an 
imaginary microprocessor. Because of 
that, you learn about microprocessors in 
general and not just a specific one. It is a 
relatively easy matter to apply what 
you’ve learned to any microprocessor 
you work with later. Do not mis- 
understand — this book is not simply an 
introduction to microprocessors; the au- 
thor gets right down to the nitty-gritty of 
the subject. 

Don’t get caught having to play catch- 
up later — do yourself a favor and find out 
about microprocessors now. 

Flashing-light “doorbell” 

Tom Haase of Oklahoma City sent the 
schematic shown in Fig. 1. That is his 
simple answer to a request we ran asking 
for a way to let deaf persons know the 
doorbell is ringing. 

As indicated, the reed switch is placed 
very close to the coil in the doorbell or 
buzzer. The magnetic field of the coil 
causes the switch to close, activating the 
555 one-shot. That, in turn, starts the 
3909 LED flasher, which pulses the relay 
and flashes the light. 

Tom has installed three of those de- 
vices for friends who are deaf. Tom also 
suggests that a strobe light could be used 
by omitting the 3909 flasher. 

Thanks, Tom, for a neat solution to a 
serious problem. 

A shocking project 

I got a nice letter from a fellow in 
Australia the other day. He asked for 
some help on a project. At least that was 
his intention, but he was really asking me 
to help get him in trouble. 

My Australian friend wanted to hot- 
wire his car with a “shocker” to keep 
vandals away from it. Well, it is possible 
to shock a person without killing him but 
who is to say who might touch the car? 
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jFOR "only Sldb'dS Learn Computing] 
iFrom The Ground Up 

S Build a Computer kit that grows 
i with you, and can expand to 64k 
” RAM, Microsoft BASIC, Ihxt Edi- 
I tor/ Assembler, Word Processor, 

I Floppy Disks and more. 

I EXPLORER/85 
■ 

■ Here's the low cost way to learn the fundamentals of com- 

■ puting. the all-important basics you'll need more and 
* more as you advance in computer skills. For just S129.95 
f you get the advanced-design Explorer/85 motherboard. 

I with all the features you need to learn how to write and 

■ use programs. And it can grow into a system that is a 

■ match for any personal computer on the market. Look at 

■ these features: 8085 Central Processing Unit, the 

■ microprocessor 'heart " of the Explorer/85. (loin the 
? millions who will buy and use the 8080/8085 this year 
j alone!) . . . Four 8-bil p/us one 6-bil input/outpul ports from 

1 which you can input and output your programs, as well as 

■ control exterior switches, relays, lights, etc. . a cassette 

■ interface that lets you store and reload programs you've 

■ learned to write . deluxe 2,000 hyle operating 

■ system/monilor makes it easy to learn computing in 
? several important ways; • It allows simpler, faster writ- 
g ing and entering of programs • It permits access by you 

■ to all parts of the system so you can check on the status of 

■ any point in the program • It allows tracing each pro- 

■ gram step by step, with provision for displaying all the 

■ contents of the CPU (registers flags, etc.) • . . . and it 

■ does wuch more! 

2 You get all this in the starting level (Level A) of the 
g Explorer/85 for only $129.95. incredible! To use. just 

■ plug in your 8VDC power supply and terminal or 

■ keyboard/display — if you don't have them, see our 

■ special offers below. 

■ □ Level A computer kit (Terminal Version) . . . $129.95 
! plus$3P&l.* 

2 □ Level A kit (Hex Keypad/Display Version) . . . $129.95 
I plus$3P&l.* 

■ LEVEL B — This "building block' converts the mother- 
? board into a two-slot SlOO bus (industry standard) com- 
P puter. Now you can plug in any of the hundreds of SlOO 

1 cards available. 

■ □ Level B kit . . $49.95 plus $2 P&I.* 

■ □ SlOO bus connectors (two required) . . . $4.85 each. 

■ postpaid. 

2 LEVEL C — Add still more 

■ computing power this "build- 

■ ing block" mounts directly on 

■ the motherboard and expands 
* the SlOO bus to six slots. 

2 □ Level C kit. . $39.95 plus $2 1 

■ □ SlOO bus connectors (five 

■ required) . . . $4.85 each. 


□ FASTERM - 64 TERMINAL KIT - Featuring a 56 key J 
ASCII Keyboard. 128 character set upper and lower case, g 
75 ohm output. 8 baud rates: 150 to 19.200 (switch select -g 
able), RS232/C or 20 MA output. 32 or 64 charyter by 16 
line formats, complete with 
Deluxe Steel Cabinet and 

Power Supply $199.95 

plus $3 P&I.* 



□ RF Modulator kit (allows you lo use your TV set as a 
monitor) . . $8.95 postpaid. 

□ 12" Video Monitor (lOMHz bandwidth) . . . $139.95 
plus $5 P&I * 

□ Deluxe Steel Cabinet for the ^ 

Explorer/85 . . . $49.95 plus $3 1 

□ Fan for cabinet . . . $15.00 
plus $1.50 P&I * 




ORDER A SPECIAL-PRICE 
EXPLORER/85 PAK— THERE’S 
ONE FOR EVERY NEED. 



I LEVEL D — When you reach the point in learning that re- 
I quires more memory, we iff' ■ iwo choices: either add 4k 
I of a memory directly on the motherboard, or add 16k to 
I 64k of memory by means of a single SlOO card, our famous 
I "lAWS. " 

Level D kit: (CHECK ONE) . . . □ 4k on-board $49.95 
plus $2 P&I^ □ 16k SlOO "|AWS . $149.95 plus $2 
I P&1*:D 32k SlOO "lAWS " . . $199.95 plus $2 P&I*:^ 48k 
I SlOO "lAWS " $249.95 plus $2 P&I*: □ 64k SlOO 

I ")AWS" . . . $299.95 plus $2 P&I*. 

I LEVEL E — An important "building block. " it activates 
I the 8k ROM/EPROM space on the motherboard. Now just 
I plug in our 8k Microsoft BASIC or your own custom 
I programs. 

I □ Level E kit . . . $5.95 plus 50C P&I * 

[ Microsoft BASIC — It's the language ihal allows you lo 
j talk English to your computer! It is available three ways: 

I □ 8k cassette version of Microsoft BASIC: (requires Level 
I B and 12k of RAM minimum: we suggest a 16k SlOO 
I "lAWS " — see above) . . $64.95 postpaid. 

I □ 8k ROM version of Microsoft BASIC; (requires Level B 

■ & Level E and 4k RAM: just plug into your Level E sockets. 

■ We suggest either the 4k Level D RAM expansion or a 16k 
! SlOO "lAWS. ") . . , $99.95 plus $2 P&I * 

g □ Disk version of Microsoft BASIC: (requires Level B. 
g 32k of RAM. floppy disk controller. 8” floppy disk drive) 


, TEXT EDITOR/ASSEMBLER — The editor/assembler 
I is a software tool (a program) designed to simplify the task 
I of writing programs. As your programs become longer 

• and more complex, the assembler can save you many 
j hours of programming lime. This software includes an 
, editor program that enters the programs you write, makes 
, changes, and saves the programs on cassettes. The assem- 
I bier performs the clerical task of translating symbolic 
I code into the computer- readable object code. The editor/ 

■ assembler program is available either in cassette or a 

■ ROM version. 

* □ Editor/Assembler (Cassette version: requires Level 
. "B " and 8k (min.) of RAM — we suggest 16k ")AWS " — 
, see above) . . . $59.95 plus $2 P&I * 

■ □ Editor/Assembler (ROM version supplied on an SlOO 

■ card: requires Level B and 4k RAM (min ) — we suggest 

■ either Level D or 16k ")AWS " ) $99.95 plus $2 P&I, * 

g 8" FLOPPY DISK — A remarkable building block. " 

1 Add our 8" floppy disk when you neinl faster operation. 

■ more convenient program storage, perhaps a business ap- 

■ plication, and access to the literally thousands of programs 

■ and program languages available today. You simply plug 

■ them into your Expl9Mr/85 disk system — it accepts all 
J IBM-formatted CP/M^rograms. 

g □ 8" Floppy Disk Drive . . . $499.95 plus $12 P&l * 

■ □ Floppy Controller Card . . $199.95 plus $2 P&I.* 

■ □ Disk Drive Cabinet & Power Supply ■ $69. 95 plus 

■ $3 P&I * 

■ □ Drive Cables (set up for Iwo drives) . . $25.00 plus 

■ $1 50 pgil • 

2 □ CP/M 2.2 Disk Operating System; includes Text 
g Editor/ Assembler, dynamic debugger, and other features 

■ that give your Explorer/85 access to thousands of existing 

■ CP/M-based programs . . $150.(X) postpaid. 

2 NEED A POWER SUPPLY? Consider our AP-1. It can 
g supply all the power you need for a fully expanded Ex- 

■ plorer/85 (note; disk drives ha\t? their own power supply). 

■ P/us the AP-1 fits neatly into ihe attractive Explorer steel 

■ cabinet (see below). 

■ □ AP-1 Power Supply kit {8V 5 amps) in deluxe steel 

J cabinet . . . $39.95 plus $2 P&I.* 

■ NEED A TERMINAL? We 

■ offer you choices: the least ex- 

■ pensive one is our Hex 
!' Keypad/Display kit Ihal dis- 
g plays the information on a 
g calculator-type screen. The 

■ other choice is our ASCII 

■ Keyboard/Computer Terminal 

■ kit. Ihal can be used with either 


□ Beginner Pak (Save $26.(X)) — You gel Level A (Ter- g 

minal Version) with Monitor Source Listing ($25 value) g 
AP-1. 5-amp. power supply. Intel 8085 Users Manual ... ■ 

(Reg. $199.95) SPECIAL $169.95 plus $4 P&l * ■ 

□ Experimenter Pak (Save $53.40) — You get Level A ■ 

(Hex Keypad/Display Version) with Hex Keypad/ J 
Display. Intel 8085 User Manual. Level A Hex Monitor g 
Source Listing, and AP-1, 5-amp. power supply . . . (Reg. g 
$279.95) SPECIAL $219.95 plus $6 P&l. * ■ 

□ Special Microsoh BASIC Pak (Save $103.00)— You get ■ 

Levels A (Terminal Version). B. D (4k RAM). E. 8k ■ 
Microsoft in ROM. Intel 8085 User Manual. Level A Moni- ■ 
lor Source Listing, and AP-1. 5-amp power supply ■ 
(Reg. $439.70) SPECIAL $329.95 plus $7 P&I * J 

□ Add a Rom-Version Text Editor/Assembler (Requires ■ 

levels B and D or SlOO Memory). $99.95 plus $2 P&l*. ■ 

Starter 8" Disk System - Includes Level A. B floppy disk g 
controller, one CDC 8” disk-drive, two-drive cable, two ■ 
SlOO connectors: just add your own power supplies. ■ 
cabinets and hardware . . . □ (Reg. $1065.00) SPECIAL ■ 
$999.95 plus $13 P&I. * ... □ 32k Starter System. $1045.95 ■ 
plus $13 P&l * □ 48k Starter System. $1095.95 plus $13 ! 
P&l.*a 64k Starter System. $1145.95 plus $13 P&l.* g 

□ Add lo any of above Explorer steel cabinet. AP-1 five ■ 

amp. power supply. Level C with two Sl(X) connectors. ■ 
disk drive cabinet and power supply, two sub-D connec- ■ 
tors for connecting your printer and terminal . (Reg. * 
$225.95) SPECIAL $199.95 plus $13 P&l * \ 

□ Complete 64K System Wired & Tested . $1650.00 , 

plus $26 P&I * I 

□ Special! Complete Business Software Pak (Save i 
$625.00) — Includes CP/M 2.2 Microsoft BASIC. General ' 
Ledger. Accounts Receivable. Accounts Payable. Payroll j 
Package . . . (Reg. $1325) SPEC! AL $699.95 postpaid. , 

*P/t/ stands for "postage 6 iasuranee. " For Qmadian nr- j 
tiers, double this amount. , 

Continental Credit Card Buyers Outside Connecticut: < 

TO ORDER 
Call Toll Free: 
800-243-7428 

I 

To Order From Connecticut, 1 
or For Technical Assistance, ; 
Call (203) 354-9375 | 

CP/M is a reg. trademark of Digital Research I 

SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn. Residents add sales tax): $ 

Paid by: 

□ Personal Check □ Cashier's Check/Money Order 

□ VISA □ MASTER CARD (Bank No. ) 

Acet. No Exp. Dale 


Signature— 


Address— 
City 


Slate— 


J^kNETRONICS Research & Development Ltd. 



ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals, now at prices you 
can afford, you can go on-line with data-bank | 
and computer phone-line services. It's all 
yours: "electronic newspapers,” educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards . . . and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The “smart” version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more . . . simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 . . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case) ... 8 baud rates: 150, 300, 600, 1200, 2400, 4800, 9600, 

19, 200, (switch sel.) . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
P/P (EIA RS-170) . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . . 
REVERSE VIDEO . . . BLINKING CURSOR . . . PARITY: off, even or odd . . . STOP BITS: 1, 1.5, 
2... DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell . . . PRINTER OUTPUT: prints all incoming data ... IK ON BOARD RAM . . . 

2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 . . . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200 .. . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insert/delete character, for- 
ward/back tab . . . LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONING: up, down, right, left, plus absolute cursor positioning with read back . . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000 
pixel resolution block plus line graphics . . . ON-SCREEN PARITY INDICATOR . . . PARITY: off, 
even or odd . . . STOP BITS: 110 baud 2, all others 1 . . . CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block . . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED . . . 2K ON BOARD RAM . . . ASCII ENCODED 
KEYBOARD: 56 key/128 character . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 0/A... FULL DUPLEX, FCC APPROVED . . . DATA RATE: 300 baud 
. . . INTERFACE: RS232/C and TTY . . . CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel . . . NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD ASCII-3 ... 56 KEY/128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . . FULLY DEBOUNCED . 

2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE . 

REQUIRES -f5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I . . . SERIAL I/O TO 9600 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED) . . . 10” TRACTOR FEED ^ 

. . . UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . . 

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . . . BI-DIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. D.pt. 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to 
OSlCh of dtDOV 0 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l . . . wired and tested $369.95 plus $3 P&l 

□ FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires -f 5 & -I-/-12V DC) . . . kit $199.95 
plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires -»-5 & -12VDC) ... kit $69.95 plus $3 P&l . . . 
wired and tested $89.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 0/A . . . wired & tested $189.95 plus $3 
P&l 

□ DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

□ Personal Check □ Cashier’s Check/Money Order 

□ VISA □ MasterCard (Bank No. ) 

Acet. No Exp. Date 

Signature 

Print Name 

Address 

City 





State 


Zip 
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RADIO-ELECTRONICS 


28 K Commodore VIC COQQ 
Personal Computer 

(60% more powerful than VIC-20) 

FOR THE SPECIAL SALE PRICE of $299.00, you get the Commodore VIC-20 
computer, plus we add 60% more programming power. This powerful full 
sized extra featured computer includes the 6502 microprocessor (LIKE AP- 
PLE), 20,000 bytes ROM with a 16K extended microsoft LEVEL 1 1 BASIC, 
8000 bytes user RAM, plug in expandable to 32 K RAM, 66 key typewriter 
professional keyboard with graphic symbols on keys, 16 colors with com- 
mand keys, sound and music, real time, upper/lowercase, full screen editing 
cursor, floating point decimal and trig functions, has high resolution 
graphics, 512 displayable characters, test display is 23 lines, 22 characters, 
will accept TAPE-DISK-PLUG IN CARTRIDGES. We have great games and 
many other programs. It has low cost, direct plug in peripherals, does not 
require an expensive interface board for modems, printers or floppy disks, 
connects to any TV, inicudes AC adapter, RF modulator, switch box, self 
teaching instruction book, 90 day immediate replacement warranty! Comes in 
a beautiful console case for only $299. (You can get a 41 K COMMODORE VIC 
for $379). We stock more VIC-20 programs than anyone! — WRITE FOR FREE 
CATALOG! 

15 DAY FREE TRIAL Return within 1 5 days complete and undamaged 
for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to order and 
get del ivery i n 2 to 7 days, or send a certified check, money order or personal 
check to PROTECTO ENTERPRIZES, BOX 550, BARRINGTON, ILLINOIS 
60010. We honor Visa and Master Charge, Ship C.O.D Add $10.00 for 
shipping, handling and insurance. Illinois residents add 6% tax. 
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Someone with a weak heart could brush 
by it accidently and suffer a fatal shock. 

The letter reminded me of a guy who 
wired his garbage cans to raw AC “to 
keep the dogs out of them.” That nut 
could have electrocuted someone. 

Be smart. Don’t let your knowledge of 
electronics overcome good sense. I don’t 
know about the laws in Australia, but I 
suspect that there, as well as here, a guy 
could get himself in serious trouble by 
pulling a stunt like that. 

Something for nothing 

Seldom, if ever, does one get some- 
thing for nothing. There is another scam 
going around that I’d like to warn you 
about; you should be on guard if it comes 
your way. 

You know, of course, about the illegal 
chain letters that promise riches. It seems 
that someone has come up with a new 
version. 

One of our readers from Welland, 
Ontario, Canada sent me a “membership 
form” from a “Book Club.” Most of the 
chain letters that I’ve seen ask for money, 
but this one asks for books and magazines 
instead. Interestingly, almost half of the 
names/addresses on the list are from Cen- 
tral America (the rest are from the U.S.). 
The reader thinks that they got his name 
and address from a letter published in a 
magazine. R-E 
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CONVENIENCE 


SPRING LOADED 


Model 324 


WOKE CENTER 


PRECISION 


ADJUSTMENT 


KNOBS 


TILTS, TURNS 


IRON 


HOLDER 


HOLDER 


SIX INDIVIDUAL 
COMPARTMENTS 


Contact your local dealer today. 



EQUALIZERS PRICED 
from $119. to $690. 

LED METERS PRICES 
$48. to $219. 


.ianm-gaiTlH 

Kits 


LED meter 



Call or write for full product Information, and pricing to: 

AaRON-GAVIN 

123 South McClay Street, Unit F, 

Santa Ana, CA 92701 ,(714) 957-871 0 
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AOmiCE IS PROUD 
TO INTRODUCE 
The ^HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 
Are Backed by 
A Two-Year Warranty 


AT LAST A lOOMHz OSCILLOSCOPE 
WORTH WAITING FOR 
WITH NO WAITING 


V-202 & V352 

20MHz & 35MHz DUAL TRACE 
OSCILLOSCOPES 


CALL FOR 
INTRODaCTORY 
OFFER 


HITACHI 
lOOMHz 
OSCILLOSCOPE 
MODEL V-1050 


• 20kV CRT supply 

• Large, bright 8x10 cm screen 

• Four-trace operation (Chi, Ch2, A trigger, B trigger) 

• High sensitivity 500 uV/div (5MHz) 

• High accuracy ±2% { + lO^C to 35“C) 

• Alternate timeba^q;y|^i^^n 

• Full 


Type 


^ , IN STOCK FOR 
.IMMEDIATE DELIVERY 


CP 


1. Square 
(illumi nSf^d §gar 

2. High-accui?ic^^Itage al 
set at ±3% (certified at 

O 

3. High-sensit(jity ImV/div 

4. Low drift ^ 

5. Dynamic rangae 8 div. 

6. TV sync-sepa^or circuit^ ‘80 

7. Built-in signal^^^\ine (V-352) 

8. X-Y operation 

9. Sweep-time magnifier (10 times) 

10. Trace rotation system 

11. Fine-adjusting, click-positioning function" 


Hitachi 150BNB31 rectangular mesh type tube \wrtN20kV acceleration potential and 
metal backed phosphor. 

VERTICAL DEFLECTION (2 Identical Channels) 


to at least 5MHz and rise time 
int^Jjj: coupling lOHz or less. lOx 


Bandwidth and Rise Time 
^ to at least lOOMHz and rise time 
iOns or less at 10 X magnification J 


ms/div. 


rate 


. Gncalibrated continuous 




ADVANCE^J 
ELECTRONIC^^^ 

THE TEST EQUIPMENT 
SPECIALISTS 


TOLL FREE HOT LINE 

800 - 223-0474 


54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 


^^alib^’^d steps 1-2-5 sequence. lOx mag extends fastest 

ay 

calibrated control between 0.5 and lOx time base A setting. 

V-550B 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 


Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold-off 
Circuitry Facilitates 
Pulse Measurement 


• Large, Bright 8 x 10cm Screen 

• High Sensitivity Imv/div 
(lOMHz) 

• 5 ns/div Sweep Rate 

• 3rd Channel Display 
(Trigger View) 


• Variable Trigger 
Hold-off 

• Full TV Triggering 

• Single Sweep 

• Automatic Focus 
Correction 



RADIO-ELECTRONICS 


COMMUNICATIONS CORNER 


Touch-Tone devices and FM adjustments 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



AS MORE AND MORE COMMUNICATIONS 

systems requiring Touch-Tone signals for 
access and operation made their appear- 
ance, I found that the Touch-Tone pad I 
had purchased several years ago had be- 
come a constant companion. 

The pad was purchased from a Radio- 
Electronics advertiser and was either 
standard Bell System “surplus,” or sal- 
vage from a Touch-Tone phone. I in- 
stalled it in a matching plastic case, for 
which I paid a couple of dollars (it’s now 
selling for $10-$ 15), added a battery for 
power and a set of output-signal clip 
leads, and I carried it in my attache case or 
the glove compartment of my car. 

If I needed to access my 2-meter 
repeater’s autopatch I plugged the pad 
into a small jack I had installed on my 
2-meter mobile rig. (That was before I got 
Heathkit’s combination mobile mike and 
Touch-Tone pad.) To enter information 
into my computer from a remote point I 
clipped the leads from the pad across the 
phone line if I couldn’t locate a Touch- 
Tone phone during my travels. 

Like just about all other Bell System 
equipment, the gadget has never failed. 
The only problem is that its frequencies 



FIG. 1 


are determined by pot coils (inductors) 
that are huge by contemporary standards. 
Until recently I was always lugging 
around some sort of case just to carry the 
pad. 

Though the earliest users of portable 
Touch-Tone pads were radio amateurs 
and other hobbyists, with the tremendous 
expansion in communications circuits 
and computers requiring Touch-Tone sig- 
nals for control or data, there has been 
created a need for a truly portable Touch- 
Tone generator that can be easily coupled 
to a standard telephone. One of the ear- 
liest — and still popular — devices was the 
Soft Touch. That was a gizmo the user 
substituted for the telephone transmitter 
(mouthpiece) by unscrewing the hand- 
set’s transmitter and temporarily replac- 
ing it with the device, which consists of a 
small microphone surrounded by 12 
Touch-Tone “buttons.” Unfortunately, if 
the phone’s assembler gave the mouth- 
piece an extra twist when assembling it, 
nothing short of a special strap wrench 
would be able to get it loose. 

A much easier way to handle “port- 
able” signaling with Touch-Tones is 
Radio-Shack’s Mini Tonedialer, which is 
certain to be the first of many similar 
gadgets. 

The device, shown in Fig. 1, is a bat- 
tery-powered, shirtpocket-sized device 
with the standard Touch-Tone keypad 
arrangement on one side and a small 
speaker on the other. To transmit Touch- 
Tones, you simply place the side with the 
speaker against a telephone’s transmitter 
(or a microphone), and press the key 
corresponding to the desired number (0- 
9) or symbol (* or #). The speaker repro- 
duces the corresponding tones for as long 
as the key is depressed. 

Unlike my old authentic telephone pad 


FIG. 2 

that had to be carried around in a briefcase 
or in a small camera bag. Radio Shack’s 
unit actually fits in a shirt pocket because 
it measures only 2.4 x 4.4 x 0.7 inches. 
(You can even button the pocket of a 
Western-style shirt with it inside.) Its 
overall weight, including batteries, is 
about 1 .5 ounces — less than that of some 
pocket pens. 

What makes all that possible, of 
course, is the integrated circuit. The en- 
tire dialer consists of a single IC that 
generates the tones; a miniature crystal 
for the time-base reference; a transistor 
“output” stage that drives a 1.6-inch 
speaker; three resistors, and a capacitor. 
Except for the speaker, everything — 
including the batteries — is installed on a 
printed-circuit board whose foils also 
serve as the switch contacts. The low 
parts-count is the reason the whole thing 
costs only about $35. 

Setting FM levels 

Lately, it seems that there’s a lot of 
commercial VHF and UHF FM gear 
floating around the surplus dealers and 
flea markets. The stuff is obviously good 
because I’ve worked on many that were 
converted to the amateur frequencies. 
Often, though. I’ve found that the hob- 
byists get lost in the modulator. 

Actually, frequency-modulation sys- 
tems are rather simple: A typical block 
diagram is shown in Fig. 2. The output 
from the microphone is usually fed to the 
preamplifier through an R-C network 
(Rl/Cl) that serves as a low-pass filter to 
keep RF that might be picked up by the 
microphone cable out of the preamplifier. 
To equalize the loud and soft voice levels, 
the preamp’s output is clipped by diode(s) 
Dl. The clipper simply sets a ceiling on 
continued on page 110 
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“Mobile antenna mounting 
and cable routing on today’s 
cars are a nightmare” 


“We just can’t find a high 
performance antenna that 
doesn’t need a ground plane 



Avanti. 'me on-glass, halfwave, 
15-iihinute solution from 
the a^nna specialists co. 


Model AV-240 Moon Fantom"" CB antenna, ideal for vans, motorcycles . . . 
even apartment windows! 


• Co-inductive coupiing establishes highly tuned circuit through glass or any 
non-conductive material up to %" thick, with no measurable signal loss. 



MS-119 

Super Scanner"* 

Search with 5.75 dB 
gain... instantly zero 
in with 8.75 dB 
electronic beam — 
no rotator. 


the antenna specialists co. 
a member of The Allen Group Inc. 
12435 Euclid Ave., Cleveland, OH 44106 
Canada: A. C. Simmonds & Sons, Ltd. 


Support your local REACT Taam... Wa <lol 


® "Stripes of Quality' 


• No ground plane: full electrical halfwave design provides omnidirectional 
performance equal to practical % wave Installations. 

e New DUO-BOND mounting system for firm, resilient, waterproof bonding in 
minutes— yet removable without damage to car or antenna. 

e No holes to drill, no damage to vehicle . . . easy, fast cable routing. 



i New MON-64 DISCAN"* 

// 

y monitor antenna. 


\ Lightweight, 


\ economical. 

/ / 

\ Excellent 

/ 

\ performance. 


\ all bands. 


Che anCenna specialises co. 


CIRCLE 20 ON FREE INFORMATION CARD 
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RADIO-ELECTRONICS 


COMPUTER CORNER 


Electronic worksheets for your computer 

LES SPINDLE* 



FIG. 1 


THE BUSINESS SOFTWARE FIELD IS A 

dynamic market nowadays. Competition 
and improved technology are combining 
to make each new product just a little 
more sophisticated than the one that pre- 
ceded it. Computer programs now serve 
not only as proofreaders and gramma- 
rians, but also as program writers, teach- 
ers of languages and operating systems, 
and sophisticated accountants. But no 
single software development has had the 
impact of VisiCorp’s (formerly Personal 
Software) 1980 introduction of VisiCalc. 

Dozens of current software releases are 
fashioned after the simple, but revolu- 
tionary, concept that VisiCalc 
pioneered — the micro as an electronic 
worksheet for financial planning. 

The “Visiclones” (as they are some- 
times referred to) enable the user to for- 
mat a “worksheet” of figures on the 
screen, then modify those figures in any 
number of different ways and see the re- 
sults of the modifications. 

Mathematical relationships between 
any of the rows and/or columns can be 
defined. Suppose, for instance, that you 
want the bottom row to be the sum of all 
the rows above it. That can be accom- 
plished with one simple command. Other 
mathematical calculations — log and trig 
functions, percentages, etc. — can easily 
be accomplished in the same manner. 

If one item on the worksheet is 
changed, every other item whose value 
depends on that item is automatically 
changed at the same time. It is possible to 
add new rows and columns or to change 
the order of existing ones. Meanwhile, 
the items whose values depend on the new 
setups are also automatically changed. 

The program is an ideal tool for pro- 
jecting budgets, planning expenditures, 
and charting various business strategies. 
Printouts of the various combinations can 
be made, for a step-by-step presentation 
of the pros and cons of each strategy. 
Presenting the various phases of an opera- 
tion to a board of directors’ meeting, for 
instance, can be both efficient and im- 
pressive. But even more important than 
that is the time saved by the user as he 
works out his options in the planning 
process. 

For example, suppose a retail sales 
manager wants to make an intelligent 
guess as to sales trends over a yearly 


*Managing Editor, Interface Age magazine 


period. He devices a format consisting of 
several variables, such as interest rates, 
his best-selling products, his slow- 
moving merchandise, the number of 
salesmen in the field, and the previous 
year’s sales. To further enhance the 
credibility of the outcome, he takes into 
account the fact that in his line, winter is 
the heaviest selling season. With his for- 
mat completed, he enters all the necessary 
data, then begins to examine the results. 

His analysis will take much less time 
than if he had sat down with adding ma- 
chine, scratchpad, and a big eraser. His 
report will project sales for each of the 
next 18 months. After consulting with his 
associates, he will likely have dozens of 
data changes to enter when he returns to 
re-work the projections. But, once the 
initial program has been set up, making 
those changes is simple. 

How they’re used 

How does a user format the worksheet 
to fit his particular application? Most of 
the programs are well-documented with 
simple commands and self-prompting 
menus that lead him step-by-step through 


the formatting process. Using his com- 
puter’s available internal memory, he for- 
mats a model consisting of the rows and 
columns that he will need. The size of the 
model is restricted only by the available 
memory. Filing and retrieving of data is 
done using disks, so that is usually not a 
factor in the size of the worksheet model. 

Once the model is visible on the CRT 
screen, the user can decide how to define 
each row and column on the “blank” 
worksheet. Each coordinate location is 
assigned either an alphanumeric com- 
ment, a label (such as a row description), 
or a constant or formula that relates the 
contents of several coordinates to each 
other. When that is done, the worksheet is 
ready for use. 

Choosing a program 

With the number of products on the 
market, it is sometimes difficult to decide 
on the best one for your particular 
application. You are restricted somewhat 
by your computer’s operating system, 
memory capacity, and microprocessor. 
Some versions are configured for a par- 
ticular computer and its specific operat- 




Howtogetan S-chan 

scope for $349.50 


Add our Model 8001 8-channel 
multiplexer to your present oscillo- 
scope: It’s the perfect way to view 
and compare signals occurring 
at different points in a circuit or 
system — in their real time and 
amplitude relationships. As well as 
one of the best bargains in test 
equipment today. 

Now you can have multi-channel 
capability wherever and whenever 
you need it. In the lab. On the pro- 
duction line. In quality control. And 
service — on the bench or in the 
field. All for just $349.50*! 

Just connect its eight 1-megOhm 
inputs to your circuit via the front- 
panel BNC connectors. It’s flat to 
12MHz ( - 3dB at 20MHz) and will 
handle digital and analog signals up 
to ± 5V (10V p-p) in any combina- 
tion. There’s plenty of flexibility, too. 
Thanks to a variety of switch-select- 


able display/output combinations, 
multiplexer rates and operating 
modes that enable you to view each 
channel individually or all, simul- 
taneously — with pushbutton cal- 
ibration. And a vertical master gain 
control that’s continuously variable 
from 0-75mV/cm/channel. 

The trigger input, with switch- 
selectable polarity, is assigned to 


channel one with continuously vari- 
able trigger level ( ± 5V range). And 
you can choose a switch-selectable 
0.1 or 1.0 usee TTL-level pulse at the 
trigger output. 

It’s simple: When you consider 
how much time our 8001 multiplexer 
can save you . . . how much ver- 
satility it offers . . . and how little it 
costs, there’s only one thing you’ll 
want to know. How quickly you can 
get your hands on one. Which we’ll 
be glad to tell you when you dial the 
toll-free number below. 


Ginvi 


GLOBAL SPeCIALTieS 

70 Fulton Terr., New Haven, CT 06509 
(203) 624-3103, TWX 710-465-1227 

’Suggested U.S. resale. Prices, specifications 
subject to change without notice. 


View up to eight digital and/or analog 
signals (up to 10V p-p) on your present scope! 




Call Toll-Free for Details 1-800-243-6077 

During Business Hours, 9AM to 5PM Eastern Time 

OTHER OFFICES : San Francisco (415) 648-0611 , TWX 91 0-372-7992, 

Europe: Phone Saffron-Walden 0799-21682, TLX 817477, Canada: Len Finkler Ltd., Downsview, Ontario 
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RADIO-ELECTRONICS 


WE TAKE 
YOU BY 
THE HAND! 

You’ll learn all about computers: how 
to build, program, service, even play TV 
games-without knowing the first thing 
about it! 



The New ELF II 
“Beginners” Package 


Your own expandable micro-computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even if you don’t know bits from bytes, now it's easy and 
inexpensive to build your own micro-computer, learn how it 
works, program it, service it-even play games with it on your 
TV! It’s here in the New ELF II “Beginners” Package, only 
from Netronics. Only $139.95. Here’s the package: 1. your 
own micro-computer, the famous ELF II (featuring the RCA 
1802 CMOS microprocessor) in kit form with step-by-step 
instructions on how to build it. Diagnostic Analysers including 
2. your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test 
Register, 5. Logic Analyzer, 6. Gate Arrays, 7. Non-Technical 
Manuals on how to use analyzers, how to get into the guts of the 
computer, what makes it tick, how to service it 8. Sample 
Programs that teach you machine language programming plus 
h6w to correct or “debug” any programming mistakes. 9. TV 
games you can play. If your TV set has no video input, an 
optional converter (RF Modulator), is available. Then, once 
you’ve got this “Beginners” Package under your belt, keep on 
expanding your ELF II with additions like the Typewriter Key 
Board, added RAM, Full Basic Interpreter, Electric Mouth 
Talking Board, Color/Music, A/D-D/A Boards for Robot 
Controls and much, much more. We’ll take you by the hand 
with the New ELF II “Beginners” Package. Only $139.95. 
Mail or phone in your order today and begin. 

Specifications: ELF II "Beginners” Package 

The computer features an RCA CMOS 1 802 8 bit microprocessor addressable to 
64K bytes with DMA, interrupt, 1 8 Registers, ALU, 2S6 byte RAM expandable to 
64K bytes, Professional-Hex keyboard, fully decoded so there's no need to waste 
memory with keyboard scanning circuits, built-in power regulator, S slot plug-in 
expansion BUS (less connectors), stable crystal clock fortiming purposes and a 
double-sided, plated through PC Board plus RCA 1861 video IC to display any 
segment of memory on a video monitor or TV screen along with the logic and support 
circuitry you need to learn every one of the RCA 1 802's capabilities. The diagnostic 
analyzers aid in understanding and trouble shooting your ELF II, as well as other 
computer and microprocessor products. 

Continental U.S.A Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or ForTechnical Assistance, Etc., 

Call (203) 354-9375 

NETRONICS R&D LTD.[Dept_RE32( 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 


□ ELF II “Beginners” Kit $139.95 

□ RF Modulator $ 8.95 


Plus $3 .00 for postage, handling and insurance | 

($6.00 Canada) I 

Connecticut Residents add sales tax . 

Total Enclosed $ i 

□ Personal Check □ Cashier’s Check/Money Order j 

□ Visa □ Master Charge (Bank No. ) | 

Acct. No. I 

Signature Exp. Date | 

Print I 

Name I 

Address ■ 

City I 

State Zip | 

L 1 


ing system, such as TRSDOS for the TRS- 
80 or CDOS for Cromemco. A number of 
new products, though, are CP/M-based, 
and can be used on any computer that can 
run the CPIM disk-operating system. In 
most cases, however, you should be able 
to find several options for your setup. 

Once you’ve found the products, you 
can examine the specific features offered 
by each program to determine which is 
best suited for your applications. Follow- 
ing are some of the features to keep in 
mind as you make your choice. Keep a 
checklist handy as you shop. 

First, determine the size of the matrix. 
Find out how many rows and columns are 
possible and analyze your needs to see 
whether their capacity is sufficient for 
your applications. Be aware that it is sel- 
dom possible to use all the rows and col- 
umns at the same time since both are 
affected by the total memory-capacity of 
the computer. 

Investigate the arithmetic precision of 
the program. There are limitations on the 
number of digits that certain programs 
can accommodate, and they may affect 
you if your calculations involve very 
large or very small numbers. 

See whether the program allows for a 
“comment column.’’ That is a position, 
of varying length, that allows you to write 
some description of the row beside it. The 
feature can be useful for complex transac- 
tions that require more description. 

Does the program include graphics 
capabilities? Bar charts and the like are 
sometimes desirable, especially for meet- 
ings and formal presentations. 

Is split-screen capability available? 
Some of the more advanced programs 
allow it, and it can be a tremendous asset 
in comparing the results of related plans. 

Can the program interface with other 
programs? If data from word-processing, 
general ledger, payroll, or other pro- 
grams at work in your system can be used 
directly by your worksheet, or vice- 
versa, the door is opened for a wealth of 
time-saving features. Suppose you are 
producing a written sales-report and 
would like to integrate a worksheet as part 
of the presentation. Without word- 
processor-interfacing capabilities, you 
would have to re-enter the entire sheet in 
order to integrate it into the report. 

For clarity of reading, the ability to line 
up figures in a row correctly is crucial. 
For instance, if the decimal points in the 
numbers 596.83 and 9344.7 were not 
aligned vertically, it would be hard to 
distinguish which were the fractional ele- 
ments simply by glancing at the column. 

Does the program allow for partial 
printouts? Can you print one row or col- 
umn, or a section of a report without 
taking the time to run the entire program? 

Is it possible to jump to one point in the 
model instantaneously from another? If 
you are in column C, row 7, can you 
continued on page 108 


The FEATURES 
you want in a 

20 MHz DUAL TRACE 
OSCILLOSCOPE 


DC-20 MHz dual trace @ 5mV to 
10V/Div on 11 ranges. Operating 
modes Ch 1 , Ch 2, dual, add, sub., 
chop, X-Y. Sweep Time 0.5 /X sec to 
0.5 sec/Div on 19 ranges plus X5 
mag. 5 trigger selections; 3 filters; 
auto free run; TV-V/H. bVz' rect. 
CRT with internal graticle and 2kV 
acceleration. TTL intensity modu- 
lation. Switching regulator power 
supply. Comes complete with two 
10:1 hook-on probes. Detachable 3 
conductor AC cord, spare fuses, 
and full one year ltd. warranty. 



At PRICES you 
can AFFORD! 



1-9 

10 up 


Ea. 

Ea. 

MS-6020 

Described 

$649.00 

$585.00 

MS-6021 
with Delay 
Sweep 

699.00 

630.00 

MS-6120 
with Built-in 
3V2 DMM 

765.00 

690.00 


Available at selected distributors 
or write/phone: 


NORTH 

AMERICAN 



1 1 26 Cornell Avenue 


Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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Looking for new ideas, 
projects, and 
money-saving tips? 

■"*« Electhqwjcs Bqdk Club 

has hundreds of titles 
most- wanted hy hobh)dsts 
and experimenters! 


Select 6 info-packed volumes 
for only $2^ 


(total value up to $115.70) 




List $11.95 


List $14.95 


List $15.95 


List $14.95 


List $18.95 


1417 

List $17.95 



SlAliS fliiiiSf 


HOW to 


EABTHSttnOiSJ 

||bW8WM 

ISftTE UlTJjl lM 

iBtniWiiilF^ 


1367 

List $19.95 


1306 

List $15.95 


List $15.95 


List $13.95 


1160 


List $13.95 



LCTlMf 


life 


m 


926 

List $8.95 



1397 

List $16.95 



ITELEProifESj 


THE VOM-VTVM 
HANDBOOK 

BY JOSEPH 


MICROCOMPUTERS 


MASTiK 

coow?!! 




List $16.95 


829 
List $11.95 


How to Moke Money ; 
mm yoiir _ ; 

Microcomputer 

/■ 


$ 


$ 


335 

List $14.95 



652 

List $12.95 



1169 

List $16.95 



1346 

List $19.95 




1338 

List $19.95 



1296 

List $18.95 


Join the Electronics Book Club! Get 6 Best 
Selling Books for only $2.95 (VALUES TO $11S.70) 
Seven reasons why you belong 
in the Electronics Book Club 

1. You save money. Save up to 75 % on books and ideas sure to increase your know-how. 
You’ll save even more because you’ll be able to perform many tasks without calling in 
outside help. 

2. Your satisfaction guaranteed. Any book you buy is returnable within 10 days without 
obligation. 

3. You receive news of new books and ideas. About 13 times a year, you will get a Club 
News Bulletin with current book selections and bonus offers— dozens of up-to-the- 
minute titles you can pick from, each with exciting new ideas. 

4. You receive books automatically. You will receive automatically a new book selected 
by the Editorial Board as a Main Selection. But, you can choose another book or no book 
at all by mailing the business reply form contained in each News Bulletin. 

5. You get special bonuses. The club has special sales and added-value promotions for 
members to increase your library of knowledge. And, after fulfilling your membership 
obligation, you will receive a dividend certificate with each book purchased to qualify 
for even greater discounts. 

6. You’ll have a library of exceptional quality. Each Electronics volume is a full-length 
publisher’s edition, filled with useful, up-to-the-minute information. 

7. You’ll gain practical knowledge and confidence. EBC will add to your practical skills 
about jobs that you face every day. All books contain easy-to-understand language 
that will add to your confidence in completing almost any task. 



ELECTHQI^iCSBDQhCLJB 

Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below. I understand the cost of 
the books selected is $2.95 (plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 

335 652 829 926 1108 1128 1160 
1169 1199 1218 1225 1249 1296 1306 1316 
1337 1338 1346 1367 1380 1390 1396 
1397 1402 1406 1409 1417 1420 1465 1475 


Name _ 
Address 
City 


Phone 


State 


Zip 


(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars.) 
This order subject to acceptance by Electronics Book Club RE-982 
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STATE OF SOLID STATE 


DC voltage-controlled switches 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 


TABLE 1 


Parameter 

Min 

Typ 

Max 

Units 

Conditions 

Supply voltage 

5 

12 

30 

volts 


Supply current 
(LM1037) 


7 


mA 

^supply — 1 2 

Supply current 
(LM1037) 


10 


mA 

Wupply — 39 

Supply current 
(LM1038) 


14 


mA 

Wupply — 1 2 

Supply current 
(LM1038) 


20 


mA 

Wupply — 30 

Voltage gain 

-0.2 

0 


dB 


Signal handling 



3.2 

VOltSrms 

Wupply — ^2 

Distortion (THD) 


0.04 

0.1 

percent 

1 Vrms input (a 1 kHz 

S/N Ratio (CCIR) 


-100 


dB 

1 Vrms input (w 1 kHz 

Crosstalk between 
stereo channels 

-80 

-100 


dB 

1Vrms @ 1 kHz 

Crosstalk between 
connected and 
unconnected 
channels 

-80 

-100 


dB 

iVrms (ft 1 kHz 

Relative output in 
muted state 

-80 

-90 


dB 

IVrms (ft* 1 kHz 


THIS MONTH WE’lL TAKE A LOOK AT A 

DC-controlled switch that can replace the 
usual rotary or pushbutton used to con- 
nect various signal sources to the input of 
an audio amplifier. In this case, the selec- 
tor switch feeds the input to the graphic 
equalizer circuit that we discussed in the 
June 1982 issue. 

National Semiconductor has just an- 
nounced the LM1037 and LM1038 DC 
Controlled Audio Switches. Both are de- 
signed to allow any one of four stereo- 
input sources to be connected to the 
stereo-output lines. Channels are selected 
by applying a DC voltage level to the 
channel-select control pins. Features of 
the LM 1037/38 switches are: 

Wide supply-voltage range (5 to 30 
volts) 

Click-free operation 
Low distortion, 0.04% typical 
High signal-to-noise ratio 
High audio-input impedance 
Low audio-output impedance 
Wide control-voltage range (2 to 50 
volts) 

High input-impedance on select pin 




CONTROL 

VOLTAGE 


b 

FIG. 1 


The LM 1037 has four control or channel- 
select pins; one for each stereo-input 
source. If no channel is selected, the outputs 
are muted and clamped to the DC output 
level. 

The LM1038 is designed so that chan- 
nels can be selected by BCD input pulses. 
Two input pins feed clock-enabled latch- 
es so that the BCD pulses can be strobed 
from a bus. Or, the clock-input pin can be 
permanently enabled and the channels 
selected by DC voltage levels. A separate 
pin allows the output to be muted, via 
either a pulse or a DC level. 

To date, only preliminary specifica- 
tions (Table 1) on the LM 1037/38 have 
been released, so we don’t have complete 
details on the structure of the semicon- 
ductor device used as the switch ele- 
ments; but I’ll bet that the switch is some 
form of FET. In similar analog switches 
from other manufacturers, JFET’s, 
MOSFET’s and CMOS (N-channel and 
P-channel FET’s in parallel) have been 
used as gates or switches. Figure 1-a is a 
functional diagram of a stereo-audio 
switch. When the control voltage is ap- 


plied, the switches close so that the input 
signals pass through to the output ter- 
minals. Figure 1-b is the circuit of a basic 
analog switch using a JFET as the switch 
element. 

Figure 2 is the functional block dia- 
gram of the LM1037. The channel- 
selection details are outlined in Table 2 
(See page 86). 

Emitter and detector product guide 

The Infrared! Photodetector Product 
Guide lists a line of GaAs IR emitting 
diodes and photodiodes, phototransis- 
tors, and photovoltaic cells. The IR emit- 
ters develop a wavelength of either 820 or 
950 nM (nanometers) depending on the 
device. Detectors can be selected with 
maximum sensitivity specified at 
wavelengths ranging from 555 to 950 
nM. The guide includes dimensioned out- 
line drawings. — Litronix, 19000 
Homestead Road, Cupertino, CA 59014. 

Unique monolithic active filter 

National Semiconductor’s MFIO is the 
first monolithic active filter that does not 






Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 
TV, Antennae and Microcomputer as 
easy as pushing buttons. 


UHF ANTENNAS and ACCESSORIES 


SIMPLE SIMON ELECTRONIC KITS,^ Inc. 

3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103 

ivada Call: 702-871-2892 

1 - 800 - 782-3716 


Outside Nevada Call: 


Available by Mail Order Only 
Send Check* or Money Order. Minimum 
Order; $16.95. Add 10% Shipping and 
Handling on orders under $40.00. For 
orders over $40.00, add 5%. Minimum 
Shipping and Handling $2.00. Cat. $1.00 
— VISA and Mastercard Acceptable — 

'Check orders will be held 30 days before shipping. 


7-1-11 PWD PARTS KITS 


7-1-11 SWD PARTS KITS 


SWD-1 VIDEO CONVERTER 

Switch to Bambi ! 


Electronically 


STVA-3 Yagi Antenna, 14.5dB Gain, Selectable 75 or 300 ohm 

Channel 60-80 $19.95 

S7VA-4 Yagi Antenna, 14.5dB Gain, Selectable 75 or 300 ohm 

Channel 44-52 $19.95 

RG-59/U 75 ohm Low Loss Coax Cable. . . $.12p/ft. F-59 Coax Connector. . . $ .39 ea. 

MT-1 Special UHF 75-300 ohm Matching Transformer $1.45 ea. 


VTR ACCESSORIES 


MDS-AMATEUR-ETV 32 ELEMENT 


» Not A Kit 
»1. 9-2.5 GHz •38V2"Long 
• 23dB Average Gain • Commercial Grade 
> Die Cast Waterproof Housing with AVs" x 2y2" 

Area for Electronics 
• Includes P.C. Probe, F-61 Connector and Mounting Hardware 

MAE-2 32 Element YAGI Antenna $23.95 


MITSUMI 

VARACTOR 
UHF TUNER 


Freq. Range UHF470 - 889MHz 
Antenna Input 75 ohms 
Channels 14-83 Output Channel 3 

KIT PART 

NO NO DESCRIPTION PRICE 

1 VTl-SW Varactor UHF Tuner, Model UES-A56F $24.95 

2 CB1-SW Printed Circuit Board, Pre-Drilled 18.95 

3 TP7-SW P.C.B. Potentiometers, 1-20K, 1-1K, and 

5-1 OK ohms, 7-pieces 5.95 

4 FR35-SW Resistor Kit, 'A Watt, 5% Carbon Film, 32-pieces. . . 4.95 

5 PT1-SW Power Transformer, PRI-n7VAC, SEC-24VAC, 

250ma 6.95 

6 PP2-SW Panel Mount Potentiometers and Knobs, 1-1 KBT 

and 1-5KAT w/Switch 5.95 

7 SS14-SW IC's 7-pcs, Diodes 4-pcs, Regulators 2-pcs 

Heat Sink 1- piece 29.95 

8 CE9-SW Electrolytic Capacitor Kit, 9-pieces 5.95 

9 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V., 33-pieces .... 7.95 

10 CT-SW Varible Ceramic Trimmer Capacitor Kit, 

5-65pfd, 6-pieces 5.95 

11 L4-SW Coil Kit, 18mhs 2-pieces, .22ju.hs 1 -piece (prewound 

inductors) and 1 T37-12 Ferrite Torroid 

Core with 3 ft. of #26 wire 5.00 

12 ICS-SW I.C. Sockets, Tin inlay, 8-pin 5-pieces 

and 14-pin 2-pieces 1.95 

13 SR-SW Speaker, 4x6" Oval and Prepunched 

Wood Enclosure 14.95 

14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32, 8/32 

Nuts, & Bolts), Hookup Wire, Ant. Terms, DPDT 

Ant. Switch, Fuse, Fuseholder, etc 9.95 

When Ordering All Items, (1 thru 14), Total Price 139.95 


Model UES-A56F 

$ 24.95 


INTRODUCING OUR 
7-Fll PWD 
PARTS KITS 


Kh PART 

No NO 

1 1VT1-PWD 

2 2CB1-PWD 

3 3TP11-PWD 

4 4FR-31-PWD 

5 5PT1-PWD 

6 6PP2-PWD 

7 7SS17-PWD 

8 8CE14-PWD 

9 9CC20-PWD 

10 10CT5-PWD 

11 11L5-PWD 

12 12ICS-PWD 

13 13SR-PWD 

14 14MISC-PWD 

15 15MC16-PWD 
When Ordering All 


DE$CRIPTION PRICE 

Varactor UHF Tuner, Model UES-A56F $24.95 

Printed Circuit Board, Pre-drilled 1 8.95 

PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K, 

1-1K, and 1-50k. (11 pieces) 8.9 

Resistor Kit, ViW, 5% 29-pcs, ’4 W 2-pcs 4.95 

Power Transformer, PRI-117VAC, SEC-24VAC 

at 500ma 9.95 

Panel Mount Potentiometers and Knobs, 1-1 KBT 

and 1-5KAT with switch 5.95 

IC's 7-pcs, Diodes 4-pcs, Regulators 2-pcs 

Transistors 2-pcs, Heat Sinks 2-pcs 29.95 

Electrolytic Capacitor Kit, 14-pieces 6.95 

Ceramic Disk Capacitor Kit, 50 WV, 20-pcs 7.95 

Varible Ceramic Trimmer Capacitor, 

5-65pfd, 5- pieces 4.95 

Coil Kit, 18mhs 3-pcs, .22/ihs 1-piece (prewound 
inductors) and 2 T37-12 Ferrite Toroid cores 

with 6 ft. #26 wire 6.00 

1C Sockets, Tin inlay, 8 pin 4-pcs, 14 pin 1-pc 

and 16 pin 2-pcs 2.95 

Enclosure with PM Speaker and Pre-drilled 
Backpanel for mounting PCB and Ant. Terms .... 14.95 
Misc. Parts Kit, Includes Hardware, (6/32, 8/32 
Nuts Ft Bolts), Hookup Wire, Solder, Ant. Terms 

DPDT Ant. Switch, Fuse, Fuseholder, etc 9.95 

Mylar Capacitors, 14- pcs and Silver 

Mica Capacitors 2-pieces 7.95 

Items, (1-15), Total Price 159.95 


SIMPLE SIMON VIDEO SWITCHING BOX 


The Affordable Video 
Control Center 

Excellent in isolation and no loss 
I routing system. Simple Simons VSB- 
300 Video Switching Box enables 
you to bring a variety of video components 
together for easy viewing/dubbing. Also you gain the ability to record 
one channel while viewing another. Unit includes two F-type quick 
connector ended cables. 

VSB-300 Video Switching Box, wired $19.95 


Bambi's front panel was designed with the 
user in mind. Computer styled construction, 
with soft-touch keyboard (rated for over 10 
million operations), arranged in matrix form 
allows easy input/output selection without 
refering to charts. Functions selected through 
the keyboard are immediately displayed on 
the 1 8 LED status indicators. 


Check the quality of Bambi against that of 
much higher priced competition. All solid 
state electronic switching provides low atten- 
uation (3dB), wide frequency response (40- 
890 MHz), and excellent isolation between 
signal sources (each I/O section individually 
sheilded for 65dB min. isolation). 


Bambi's Specifications: 

• Input/Output Impedance 75 ohm 

• Signal Loss 3dB ±1dB 

• Noise 4dB±1dB 

• Input Return Loss 12dB min. 

• Isolation 65dB min. 

• Power Req. 1 1 7VAC 60 Hz. 2W 

• Dimensions 1 OVa W x 6H D x 3Vt H 

• Weight 4’/2 lbs 


Kato Sons Down Converter Kit ★^1.9- 2.5GHz* 

Designed for Simple Simon by former Japanese CQ Amateur Magazine's UHF 
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum 
gain. Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly. 
1C and capacitors pre-soldered. 

Model KSDC-KIT 1.9 - 2.5GHz Down Converter Kit $34.95 

Kato Sons' Regulated Varible DC Power Supply 

For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled 
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and 
LED Indicator. 

Model KSPS-1A Assembled Power Supply $23.95 


ORDER ALL THREE ITEMS 

. MAE-2, KSDC-KIT and $ ^ yiQS 

‘kSPS-IA for Only 

Regular price if ordered separately $82.85 

— CO-AX CABLES ARE NOT INCLUDEO — 


SPECIAL 
INTRODUCTORY 
SAVIN6S 


Our New SIVA 14.5dB GAIN, 14 ELEMENT 
CORNER REFLECTOR YAGI ANTENNA 


SIMPLE SIMON VIDEO STABILIZER 


Simple Simon Video Stabilizer, 
Model VS-125, eliminates the ver- 
tical roll and jitter from "copy guard" 
video tapes when playing through 
large screen projectors or on an- 
other VTR. Simple to use, just adjust 
the lock control for a stable picture. Once the control is set, the tape 
will play all the way through without further adjustments. Includes 
1 2V power supply. 

VS-125 Video Stabilizer, wired $54.95 


ZYZZX VHF-UHF Wideband Antenna Amplifier 

^ u 


50 MHz - 900 MHz 


Revolutionaiy New HYBRID 1C Broadband Amplifiers 

Model ALL-1 12dB Gain 
Model ALL-2 35dB Gain 

These units are not available anywhere else in the worid. Each unit will serve many purposes and is 
available in Kit or Assembled form. Ideal for outdoor or indoor use. I/O impedance is 75 ohms. 
Amplifiers include separate co-ax feed power supply. Easily assembled in 25 minutes. No coils, 
capacitors to tune or adjust 

ALL-1 Complete kit w/power supply $24.95 ALL-1 Wired/Tested w/pwr supply $34.95 
ALL-2 Complete kit w/power supply 34.95 ALL-2 WiredAested w/pwr supply 44.95 


FOR CABLE TV 


The SWD-1 Video Converter is uti- 
lized on cable TV systems to re- 
. move the KHz's signal from a 

distorted video (channel 3 in/ 
out) and also pass thru the 
undistorted/detected 

audio signal. Rocker switch 

selects operating mode to remove KHz's 
distortion from the video or pass all other chan- 
nels normally. Simple to assemble — less than 30 
minutes. Pre-tuned. Input/output Channel 3. Impedance 
75 ohms. 1 17VAC. 

SWD-1 Video Converter Kit $69.95 


Ironi^ll^E^wftcfQs aif eii 
'mg network which can accept up to six different 
sources of video signals and provide the flexibility of 
directing the inputs to any or all of the three outputs. 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mess of cables which are impossible to trace 
out ...not being able to use more than one function 
at a time. 

Bambi lets you enjoy using your video equipment the 
way it should be ... electronically and on line at the 
push of a button. 


Model 

BEVS-1 Wired 


$12995 
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RADIO-ELECTRONICS 


RELIEF 

from 

SOLID STATE HEADACHES 


Model 216 



SEMICONDUCTOR ANALYZER 

Easy, automatic, "hands off" operation 
(Frees both hands for troubleshooting) 


Simple to use — no set up — no data 
books 

In, orout of circuit, GOOD-BAD analysis 
of NPN's, PNP's, FET's, diodes and 
SCR's 

Instant, in or out-of-circuit leakage 
detection 

Digital scanning circuit automatically 
determines lead configuration 

Low-power CMOS design for extended 
battery life 

Uses two standard 9V batteries (not 
included) 

Weighs only 12 ounces — fits in your 
pocket 

High impact thermoplastic case with 
snap-shut protective cover 

PRICED UNDER $150 

THE MODEL 216 IS FAST, 
RUGGED AND AFFORDABLE 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland. Ohio 44108 
(216) 541-8060 • TWX; 810-421-8286 



FAST 


TABLE 2 


Inputs switched to output pins 


Input channel 

1A 

2A 

IB 

2B 

1C 

2C 

ID 

2D 


Pin no. 

2 

4 

6 

8 

11 

13 

17 

15 

12 

DC control 1 

VL 

VL 

VL 

VL 

VH 

VH 

VL 

VL 

VL 

conditions 3 

VL 

VL 

VL 

VL 

VL 

VL 

VH 

VH 

VL 

(pins) 16 

VH 

VH 

VL 

VL 

VL 

VL 

VL 

VL 

VL 

18 

VL 

VL 

VH 

VH 

VL 

VL 

VL 

VL 

VL 

Output pin 

10 

9 

10 

9 

10 

9 

10 

9 

9 & 10 
(MUTE) 

Output channel 

1 

2 

1 

2 

1 

2 

1 

2 


Low switching- level: VL 

< 0.8 volts 








High switching-level: VH > 2.0 volts 



FIG. 2 


require external capacitors to operate, 
and is capable of performing a variety of 
functions. It is ideal for signal processing, 
telecommunications, modems, in- 
strumentation, and audio equipment. The 
center frequencies of all previously avail- 
able active filters are adjusted with ex- 
ternal resistors and/or capacitors. The 
MFIO filter is unique in that the center 
frequencies of its various second-order 
functions are directly proportional to an 
external clock frequency and fixed at an 
accuracy of 0.6%, or directly pro- 
portional to both the clock frequency and 
external resistor ratios. Gain and selectiv- 
ity (Q) are adjusted using external resis- 
tors. 


The clock and three or four resistors are 
the only external components necessary 
to operate the MFIO so the device is less 
sensitive to external component var- 
iations. Frequency stability is directly de- 
pendent on the quality of the clock. A 
single clock can be used to drive an 
almost infinite number of MFIO filters. 

Unlike other available monolithic fil- 
ters which have been designed for a speci- 
fic function, the general-purpose MFIO 
can perform a wide variety of functions 
including allpass, highpass, bandpass, 
and notch. Up to fourth-order functions, 
and any configurations such as Butter- 
worth, Bessel, Cauer, and Chebyshev 
continued on page 90 
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Superior 

Software 

Tools 


Disk Drives and Peripherals 


AINn-One Computer High'Speed Dot Matrix Printer 


Courses in Computers 
and Programming 


Fully Portable 
Test Instruments 


Heathkit catalog 


Educational 
Self>Study Courses 


Hand-held 
Digital Multimeter 


Programmable 
Automobile Horn 


Pro-Series 
Audio Components 


Emergency 
Power System 


Digital Marine 
Depth Sounder 


Hydraulic 
tog Splitter 


Computerized 
Weather Station 


Space Phone 
Television 


f Home 
Earth 
Station 
Receiver 


450 kits and products: solar hot 
water systems, satellite TV, all-in-one 
computers, test instruments, amateur 
radio gear, self-study courses in com- 
puter literacy and state-of-the-art 
electronics, energy conservation and 
home security devices, fine stereo 
components, color televisions, au- 
tomotive or marine aids, home con- 
veniences and more - things you’ve 
always wanted and needed, right now 
at low kit prices from Heath. 

For people with imagination, there’s 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 


Discover the fun of kitbuilding - it’s 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits. 

SEND FOR FREE CATALOG 

Our 104-page catalog is Free! If coupon is 
missing write: Heath Company, Dept. 
020-932, Benton Harbor, Ml 49022 

fHeathkif 

I Send me the latest free Heathkit Catalog now. 

I I want to “build in" the quality difference 

I 

Name 


Heath Company, Dept. 020-932 
Benton Harbor, Ml 49022 


Heathkit products are also displayed, sold and serviced at 60 Heathkit Electronic 
Centers’^ nationwide. Consult telephone directory white pages for location. 

* Operated by Veritechnology Electronics Corporation, a wholly owned subsidiary 
of Zenith Radio Corporation. Some retail prices may be slightly higher. 


I 
I 

I Address- 

j City 

^CL-727-RI 


State 
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90 


BIG 


PERFORMANCE 


small 


PACKAGE 



• Video output for all VCR, CCTV and 
Monitor Applications t 1 volt into 75 n 
load 


Model 240 


• RF output: CH 2, 3, 4 


• Scope trigger output for V or H sync 

• 10 step gray-scale staircase signal 
for video circuit analysis 

• 1 0 bar and 3 bar gated rainbow pattern 

• 8 other dot, bar and line patterns 

• Operates from 2 std. 9V batteries or 
115VAC 

• Single slide switch control 

• Complete with test leads, protective 
cover, AC adapter, comprehensive 
instruction manual 


PRICED UNDER $200. 

THE 240 DOES SO MUCH 
FOR so LITTLE!! 



THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland. Ohio 44108 
(216) 541-8060 • TWX; 810-421-8286 
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STATE OF SOLID STATE 

continued from page 86 

can be had by cascading the two second- 
order building blocks. The center fre- 
quency can be as high as 20 kHz with a Q 
of 500. Typically, the lowpass and band- 
pass outputs can sink 0.75 mA and source 
3 mA while the notch, allpass, and high- 
pass outputs sink 1.5 mA and source 3 
mA. The devices come in 20-pin DIP 
packages and cost $3.50 in lots of 100. — 
National Semiconductor, 2900 Semi- 
conductor Drive, Santa Clara, CA 9505 1 . 

Optocouplers feature 
back-to-back LED’s 

Motorola has introduced two new dual- 
LED Optocouplers designed specifically 
for AC input applications. The devices — 
the HIAAl and HIAA2 — consist of two 
gallium-arsenide (GaAs) infrared- 
emitting diodes connected in inverse pa- 
rallel, and optically coupled to a single 
silicon phototransitor (detector) in the 
standard 6-pin DIP package. 

The Optocouplers can be used to detect 
the presence, absence, or interruption of 
AC power and trigger a desired action. A 
major application is the detection of a ring 
signal on telephone lines while providing 
isolation from the ring lines. The HIAAl 
and HIAA2 are directly interchangeable 
with GE devices bearing the same type 
numbers, while providing for up to 7500 
volts. The HIAAl has a current transfer 
ratio of 20% and costs $ 1 .98 in lots of 1 to 
99. The HIAA2 has a 10% current trans- 
fer ratio and costs $1.70 in lots of 1 to 
99. — Motorola Semiconductor Pro- 
ducts, P.O. Box 20912, Phoenix, AZ 
85036. 

Tunable low-pass 
sampled-data filters 

The MCI 454 14 dual-tunable low-pass 
filter from the Motorola MOS Integrated 
Circuits Group is the latest addition to the 
growing family of CMOS switched- 
capacitor filters. 

The MCI 454 14 has a typical power 
dissipation of 30 mW when active and 1 
mW in the power-down condition. Op- 
erating voltage can be obtained either 
from a single or split power-supply with a 
voltage range of 10 to 16 volts. It can 
interface to either TTL or CMOS devices. 
The device is useful in LPC (Linear Pre- 
dictive Coding) or CVSD (Continuously 
Variable S'lope Detection) speech applica- 
tions, modems, or other applications 
where a precision low-pass filter is 
needed. Specifications include a dynamic 
range better than 80 dB, passband ripple 
less than 0.3 dB, and idle noise typically 
100 dBrnCO (Decible RMS noise C- 
message weighted referenced to zero). 
The device is offered in a 16-pin DIP 
plastic or ceramic package and is avail- 
able for $4.50 each in lots of 1000. — 
Motorola Inc., 3501 Ed Bleustein Blvd. , 
Austin, TX 78721. R-E 



INTRODUCING THE 
SWL ANTENNA 
WITH NEW HIGH 
EFFICIENCY TRAPS 


MODEL 
ASWJll-49 


• Only 40 feet long 

• NEW PATENTED HIGH 
EFFICIENCY TRAPS 

• Automatically tunes the popular 
11, 13, 16, 19, 25, 31 and 49 short 
wave hands. 

• Can be installed as a flat top, 
sloper or inverted V. 

• Weatherproof construction for 
long trouble free service. 

• Completely assembled. (Less 
feed cable.) Center insulator 
terminated with SO-239 
Connector. 

• Designed to be fed with RG59 
coax for maximum efficiency. 


PBiCE $37.50 

shipping 


R659 coax cable available. 
Terminated with PL-259 

connectors on each end. 

MODEL LENOTH 

PRICE PLUS 
10% SHIPPING 

AA-C-5925 25 Ft. 

$7.00 

AA-C-5950 sort. 

9.00 

AA-C-5975 75 Ft. 

12.75 

AA-C-5910 100 Ft. 

15.50 



Qualify Communication 
Products Since 1932 
All Made in the USA 


BARKER & WILLIAMSON 

10 Canal St., Bristol, PA 19007 

215-788-5581 



At your distributor 
write or coll 
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STEREO IMAGE EXPANDER 

continued from page 65 


stereo effect comes primarily from the 
studio’s mixer-board. You can “A/B” 
the effect with the on/off switch. 

The majority of studio recordings are 
made from a mix of simultaneous “dry” 
sources and create an artificial image 
based on intensity differences between 
channels rather than on time and phase 
information. Even so, most of them will 
open up and sound more spacious — the 
speakers will become “transparent.” 
Some recordings will do fascinating — 
and frequently spectacular — things when 
turned loose by the expander. Try any of 
Pink Floyd’s or Tomita’s releases to real- 
ly put the expander through its paces. 

Background reading 

The first mention of loudspeaker 
crosscoupling and its effects appeared in a 
paper given by B .B . Bauer to the AES in 
1961 . A detailed exploration of the prob- 
lem, a solution and test results appear in 
an article entitled: 

“Head related two channel 
stereophony with loudspeaker 
reproduction” by P. Damaske, pp. 

11 09 to 1 1 1 5 of the Journal of the 
Acoustic Society of America, Vol. 

50, No. 4, Part 2, 1972 R-E 




YOGR EXCITING 
NEW HOBBY! 

4i> Enjoy fantastic savings by assem- 
bling your own organ or piano. 

It's easy. Mo technical 
knowledge required. 

Just follow our clear, 
pictured instructions. 

^ Choose from many models 
from portables to consoles. 

Ask about our interest-free 
installment plan. 


ORGAN & PIANO KITS 



/WERSI Dept. M40 P.O.Box 5318 


Lancaster. PA 1 7601 

□ Free Info. Pack: □ Organ □ Piano 

□ Catalog & Demo Record lenciose $6) 

Name 

Address 

City State Zip 

Phone ( ) 

Rep inquiries invited 
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We accept VISA. MC, 
C.O.D . CHECK or M.O. 


FIRST QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS” 


Min. order $ 1 0.00 - add 
5% Shpg and $1.00 Ins 



cam actuated, true zero insertion 
-tin plated solder tail pins - 
capable of being plugged into 
dip sockets, including wire wrap. 

Stock No 

No. Pins 1-24 25 SO 

11055 24 $ 4.35 $3.90 $3.60 

11056 26 4.50 4.05 3.75 

11057 40 5.95 5.35 4.95 

11058 64 10.50 9.45 8.70 


RESISTOR ASSORTMENT 82508 - zoo pcs 1 1 each below assort'd I $22. 

Stock No. 82501 10 ea. of 10-1 2-1 5-1 8-22-27-33-39-47-56 OHM 
Stock No. 83502 1 0 ea. of 88-82-1 00-120-1 50-1 80-220-270-330-390 OHM 
Stock No. 82503 10 ea. of 470-560-680-820-1 K-1 .2K-1 .5K:1 .8K-2.2K-2.7 OHM 
Stock No. 82504 lOea. of 3.3K-3.9K-4.7K-5.6K-6.8K-8.2K-10K-12K-15K-18K OHM 
Stock No. 82505 10 ea. of 22K-27K-33K-39K-47K-56K-68K-82K-1 OOK-1 20K OHM 
Stock No. 82506 10 ea. of 150K-180K-220K-270K-330K-390K-470K-560K-680K- 820K OHM 
Stock No. 82507 10 ea. of IM-1 .2M-1 .5M-1 .8M-2.2M-2.7M-3.3M-3.9M-4.7M-5.6M-OHM 


$3.95 each 
•or any 
assortment 


WILD ROVER 

Touch switch capsule. 

Operating motion is .005 ' without the 
use of a levered arm. Extremely fast on 
and off with low noise. Normally open - 
rated 1 1 5 VAC. 1 .6 amp- 30 milliohm re- 
sistance - .6 1 5 radius by . 1 60 thick. 
Slock No 1-9 10 25 

1 2098 S I 28 S 1 1 2 $ 95 


60/40 ROSIN CORE SOLDER 

stock Length Weight 

No. Oia. (feet) (oz.) 

50075 062 9 1.5 

50076 062 25 4 

50077 .062 50 8 

50078 032 33 1.5 

50079_ 032 88.5 4 

50080 .032 175 8 



Tl WIRE 

WRAP 

SOCKETS 

Tin plated phosphor 
bronze contact - 3 wrai 

Stock 



No. 

11301 

11302 

11303 

11304 

11305 

11306 

11307 

11308 

11309 


No Pins 1-24 25 100 

8 $ .45$ .40$ .36 

.66 .59 .54 

.72 .64 .58 

.82 .73 .66 

1.11 .99 .90 

1.26 1.12 1.02 
1.41 1.25 1.14 
1.71 1.52 1.38 
2.31 2.05 1.86 


14 


28 


Tl LOW PROFILE 
SOCKETS 

Tin plated phosphor 
bronze oorrtact pins 
with gas tight seal. 

Stock 

No. No Pins 1-24 25 100 

11201 8 $.15 $.13 $.12 

4 .18 .15 .14 



11202 

11203 

11204 

11205 

11206 

11207 

11208 
11209 


.21 .18 
.24 .21 


.30 

.33 

.38 


ELPAC POWER SUPPLIES - DC/DC CONVERTERS 



Stock No. 13801- "Floppy Disc" 
PowerSupply For 
WIncheater Drives ^ I 
3S01-1 Oats Sheet lor 13801 ...S.2S 


SINTEC ELPAC Input Output Output DImenelont 

Stock No. No. Vottaeo VoMao* Cunent (HiiWxO) 

300 MW Type (VOC) (VOC) |MA) In Inchaa 

13835 CB3801 3.0-7.0 12*0.6 0-35 .48x.S1l3.05 I 

13020 CB3811 3.O-7.0 -12*0.6 0-25 .40x51x3.05 

13837 CB3a02 3.0-7.0 15*0.7 0-30 .4ax.51x3.05 

13828 CB3812 3.0-7.0 -15*0.7 0-20 .48x.51x3.05 

13829 C83804 3.0-7.0 28*0.7 0-10 .48x.51x3.0S 

13830 CB3814 3.0-7.0 -38*0.7 0-10 .48x 31x3.05 

1.3 W TYPE; 

13831 CL3801 4.0-7.0 

13832 CL3811 4.0-7.0 

13833^ CL3803 4.0-7.0 


13f 


12 * 0.6 
13*0.8 
15*0.7 
CL3813 4.0-7.0 -15*0.7 
CL3a04 4.0-7.0 28*1.4 

CL3814 4.0-7.0 -38*1.4 


125 .851x1.2x1.77 
125 .851x1.3x1.77 
100 .651x1.2x1.77 
•100 .851x1.3x1.77 
50 .631x1.2x1.77 
SO .851x1.2x1.77 


7.95 

7.95 
7 95 


59.95 

59.95 

59.95 

59.95 

59.95 

59.95 


13825-1 DATA SHEET FOR DC/DC CONVERTERS 25 


Special of the Month! 


DIGITAL MULTIMETER 

Large easy to read .5" 3y2 digit 
display-200 hours operating 
life with single 9v alkaline bat- 
tery-low battery + polarity indi- 
cators - Five functions (DC 
Volts, Ohms, DC mA, AC Volts, 
Diode and transistor junction 
check in circuit) ^ ^ rxc 

stock No. 549?^ 
62502 

Kit Form, with Instructions 



$54 


ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED 



ELPAC Output Currant 
Part No. Voftaga Rating 

SOLV1S-5 5 3.0A 

SOLV15-12 12 1.5A 

SOLV15-1S IS 1.2A 

SOLV15-24 24 0.7SA 

SOLV30-5 5 a.OA 

SOLV30-13 12 

SOLV30-1S 15 

SOLV30-24 24 

Data StiMt for SOLV 


4.0A 

3.3A 

2.0A 


Dimanaloni 

(HxWxO) 

iplnehaa 

4-7/16x4x2 

4-7/16x4x2 

4-7/16x4x2 

4- 7/16x4x2 

5- 5/8x4-7/8x3-3/16 
5-5/8x4-7/8x3-3/16 
5-5/8x4-7/8x3-3/16 
5-5/8x4-7/8x3-3/16 


OVP Price 

Fixed included 839.95 
Fixed Included 39.95 
Fixed Included 
Fixed Included 


OVP4 

OVP-4 

OVP-4 


39.95 

39.95 

59.95 
59.95 
59.95 
59.95 
25 


HUNTER TOOLS 


8 Blades, sizes .050, 1/16", 
5/1 6". 3/32", 7/64", 1/8", 
9/64", 5/32" 

STOCK NO. 

51002 


$ 3 .« 


PIN FORMING TOOL 

puts IC’s on their true row to row spacing. One 
side is for .300 centers. Flip tool over for devices 
on .600 centers. Put device in tool and 
squeeze. 

ONE TOOL DOES 8 Thru 40 PINS! 
Stock No. 11059 $12.95 


7 most popular sizes - 
3/16", 7/32", 1/4", 9/32", 
, 5/16", 11/32", 3/8" 


Nutdriver Kit 


$21 .95 



CRIMPS #10- #24 wire 
STRIPS solid #12-22 and 
stranded # 1 4-24 
SCREW CUTTER for 6 
most common screw sizes 
CUTTER and PLIERS 

IJJgKNO. $12.95 


MODUTEC 





Miniclamp AC Volt-Ammeter 
allows singling one conductor out of 
many without disarrangement. 

Stock No. AC Amperes Price 

13730 0-25A $39.50 

13731 0-50A 39.50 

13732 0-1 OOA 39.50 

ACCESSORY LINE SPLITTER 
allows fast readings of AC power con- 
sumption of plug in equipment with- 
out separation of leads. 

Stock No. 1 3727 $9 . 

POCKET SIZED 
BATTERY TESTER 

for all types of small batteries from 
,1.35vto4.5v ^-1 O QR 

Stock No. 13733 I O- ^ 
VOLT-I-CATOR 

automotive diagnostic meter plugs 
into lighter socket and indicates bat- 
tery condition and charging rates 

Stock No. 13736 $1 2.95 

AC VOLTAGE TESTER 

plugs into any 1 1 0v service recept- 
able to check time voltage over 50- 
150 VAC Q- 

Stock No. 1 3735 . 

VOM-MULTITESTER 
versatile Volt-Ohm-Milliammeter in 
small package ^ ^ ^ qc 

Stock No. 13729 $ 13 .^^ 



Drawer Q Milford 
NJ 08848-9990 


TOLL 800-526-5960 

FREE inNJ (201)996-4093 


Send tor Free Catalog - 
over 1 100 parts 
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RADIO-ELECTRONICS 


SERVICE CLINIC 


Color-burst reference oscillators 

JACK DARR, SERVICE EDITOR 


A TV set’s COLOR-REFERENCE- 

oscillator signal, with a frequency of 3.58 
MHz (actually 3.579545 MHz), is a very 
important one. If it isn’t present — with a 
few exceptions that will be noted soon — 
no color will be seen. Figure 1 shows how 
the video signal, with and without the 
reference signal, would appear on a 
scope. The frequency of the signal must 
be precise; if the oscillator shifts in fre- 
quency by as little as V4-Hz, you will see a 
very obvious tint change. That means that 
the AFC must be very tight. 

aAAaa pi 

V\/\/\A/ 

WITH REFERENCE SIGNAL 


Two basic types of circuit are found in 
older sets, and are still in use in current 
ones. The older circuit is a crystal- 
controlled oscillator; the crystal de- 
termines the frequency, and an amplifier 
stage does the rest. The circuit can be 
made to free-wheel by killing the color 
sync. Its tuning can be set very near the 
precise point needed and when the sync is 
restored, it locks in and stays. Precise 
control is obtained by comparing the out- 
put of the oscillator with the color-burst 
signal, which is transmitted along with 
the rest of the TV signal. Many circuits of 
that type use an AFC circuit almost iden- 
tical to those used in horizontal-oscillator 
stages. 

The second type of circuit also uses a 
crystal, but not as the frequency- 
determining element in an oscillator cir- 
cuit. In fact, there is no true oscillator. 
The color-burst signal is fed to a pre- 
amplifier stage, and then through the 
crystal, which is actually used as a very- 
narrow-band filter. The signal from the 
crystal “filter” is fed to a very-high-gain 
amplifier stage (often mislabelled a 
“3.58-MHz oscillator”). It isn’t an oscil- 
lator; what it does is amplify the burst 
signal, which makes it “ring” longer. In 
fact, there is still signal present when the 
next color-burst signal comes along, so 
it’s clipped and becomes a standard RF- 
signal, which is fed to the demodulators. 
The frequency of those circuits isn’t con- 
trolled. There’s no need to, because we’re 
using the color-burst frequency itself as 
the oscillator signal. 


The crystals used in the two circuits are 
not identical. They oscillate at the same 
frequency, of course; but apparently 
they’re different cuts (one for use as an 
oscillator; the other for use as a filter) and 
neither one will work satisfactorily in the 
other circuit. (I determined that from ex- 
perience — and a whole afternoon of 
work!) 

The symptoms of oscillator failure are 
obvious. The black-and-white picture 
will be good, but there will be no color at 
all. If you run into that situation, the first 



WITHOUT REFERENCE SIGNAL 


FIG. 1 

and best test is to scope the output of the 
^ 3.58-MHz circuit, looking for an RF sig- 
nal of the correct amplitude. Incidentally, 
you don’t really need a wideband scope 
for that test. If there’s a signal present you 
may see it as a blur, but the amplitude of 
the signal is the important thing; if the 
level is too low, the demodulators will not 
work properly. 

The first step is to check the active 
device (tube or transistor) by substitution. 
If that doesn’t bring things back to nor- 
mal, check all the DC voltages around the 
stage to make sure that they’re normal. As 
a last resort, try a new crystal, making 
sure you use the right type! If the crystal 
fails to work in the “oscillator” circuit, 
there’ll be no feedback. In the filter cir- 
cuit, you’ll see RF on the input side of the 
crystal but nothing on the output side. In 
filter circuits, make sure that the color- 
burst signal is present, too. 

In some sets, (mainly the “oscillator” 
type) sometimes you can see an odd 
symptom. (I got a letter only this week 
that complained, “...I’ve lost the red. 
The screen is a bluish green but there’s no 
color where it ought to be.”) A color-bar 
signal shows no colors in the bars, but the 
white spaces between them will be a defi- 
nite bluish-green. That indicates that the 
oscillator is dead, but somehow there is 
enough of the color-burst signal getting 
through to the demodulators to make the 
screen glow bluish-green, which is the 
result of the phase of that signal. 

The problem isn’t confined to older 
sets. In one solid-state set, a middle-aged 


Philco, the 3.58-MHz oscillator is a small 
IC op-amp. The original part has a history 
of failure at odd intervals. The best cure 
I’ve found is replacement with a different 
brand of IC — practically every one of the 
replacement-transistor/IC m^ers has a 
substitute for it. 

Loss of the oscillator signal kills the 
color. If, on the other hand, you lose the 
color sync, you get fairly bright color 
showing on the screen, but as “rain- 
bows” — narrow bands of red, green, and 
blue, slanted exactly like the bars you see 
when the horizontal oscillator’s out of 
sync. The picture itself, though, will be 
steady. Start by checking for the color- 
burst signal; a dead burst-amplifier can be 
one cause of the problem. For a definite 
check, run a complete setup procedure on 
the oscillator. If the oscillator will make 
colors in the bars at the right places, but 
they float, the problem is narrowed down 
to the sync. In a few cases, the crystal can 
cause that. It’ll be almost on frequency, 
but “right on the edge”, and the sync 
won’t lock. 

Another problem, found mainly in old- 
er sets, is good horizontal lock, but very 
poor color sync. Before running the setup 
on the oscillator, check the position of the 
horizontal-hold control. If the color sud- 
denly locks in when you move it toward 
the center of its range, you’ve solved the 
problem. 

The reason why the color sync is lost is 
that if the horizontal oscillator is almost to 
the fallout point, there will be a small 
phase-shift in the gating pulse. That’s the 
pulse that ‘ ‘gates out’ ’ the color-burst sig- 
nal from the rest. If the pulse is off fre- 
quency, it gets there a little too late or too 
early and you lose the color-burst signal, 
and thus the color sync. Always check the 
horizontal-hold control setting first; it 
may save you a lot of trouble! R-E 

SERVICE 

QUESTIONS 

SHORTED CRT 

There’s a arcing in the neck of the pic- 
ture tube in this RCA CTC-58. My tube 
checker shows a heater-to-cathode short 
in the green gun (i have an isoiation trans- 
former for that kind of test). With the tube 
socket off, i can read 25 kV on the focus 
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pin of the tube. Please help!—D. W., Taos, 
NM 

There’s a good chance that the CRT is 
bad. At times you’ll find “particle 
shorts’’ between grids G3 and G4; G3 is 
the focus grid and G4 is connected di- 
rectly to the high-voltage supply. You 
might try disconnecting the tube socket 
and HV lead, and discharging a medium- 
size capacitor (around 20-30 |xF) across 
the focus pin and ultor button (charge the 
capacitor from the B + supply). If there is 
a particle short there, that may blow it 
out. While the spacing between those two 
electrodes is very small, there shouldn’t 
be any leakage at all there. Also check the 
focus circuit to see if any of its com- 
ponents have been damaged. 

RESISTOR BURNOUT 

In this Zenith 19HC50, resistor R221 
(1V2-ohms, V 2 -watt) in the base return of 
the horizontal-output transistor, keeps 
burning up. I replace it, and it's out again 
in three or four weeks. Last time i used two 
3-ohm, V 2 -watt resistors in parallel to in- 
crease the current-handling capacity, but 
they burned up too. That resistor's very 
hard to get at; I'd sure like a permanent 
fix!—D.M., Chicago, IL 
I know what you mean; it’s always the 
hard-to-reach parts that have to be re- 
placed. Now — what makes a resistor 
bum up? Excess current! In your case, it 
can’t be too much DC or the set wouldn’t 
work at all. The only thing left is pulse- 
current, and there is a sizable pulse — 
about 15-volts peak-to-peak — across that 
resistor. 

There’s also a 50-|xF electrolytic capa- 
citor across the resistor to bypass that 
pulse to ground. If it’s open, the pulse 
could generate enough current to over- 
load the resistor. Replace the 50 -|jlF capa- 
citor, and stay with 1-watt resistors to be 
safe. 

POOR FOCUS 

The focus is poor on this Zenith 
19EC45. i replaced the tripier and the HV is 
now OK, but the focus voltage is only 500 
volts. When I disconnect the lead to the 
picture tube the voltage rises to 4.6 kV, but 
when I connect it again, the voltage drops 
back down. Could the focus electrode in 
the CRT be shorted?— A.G., Binghamp- 
ton, NY 

It’s possible, but not likely. More prob- 
ably, there’s leakage across the arc-gap in 
the CRT socket. Take it apart and check 
for carbon paths, etc. 

(Feedback: Bingo! A.G. says, “I took 
the socket apart and found a burnt path 
from the focus pin to the CRT ground 
lead, which apparently was shorting the 
focus voltage to ground. Thanks.’’) 

ASSORTED HINTS 

Problem: Poor vertical size (two or 
three inches short of filling the screen) in 
a Toshiba TAC-9330 (Sams 1500-3). 


Solution: Check the two-ohm resistor 
from ground to IC302 (vertical osc/amp/ 
output) — ^the one I had read about five 
ohms. That isn’t the only possible cause ' 
of the problem, but it’s easy to overlook • 
unless you’re using a digital meter. 

Problem: Intermittent but repeated fail- 
ure of power-supply diodes in a Philco 
E-21. 

Solution: Try replacing the tripler. I did 
that and the set’s worked well ever since. 

It must be that the tripler was in- 
termittent. 

Now for a request. I need a power 
transformer for a Lectrotech V-7 vector- 
scope. I wrote to the company, but got no 
reply; maybe you can help. 

Thanks to A. Y. of Lexington, NC for 
the hints. To answer your request, call 
(800) 851-3584 and a nice fellow by the 
name of John Evans at Thordarson will 
try to help you out. Tm almost sure they 
have something that will do the job, since 
they have quite a few scope power- 
transformers in their catalog. 

HORIZONTAL HOLD PROBLEM 

I've gotaMagnavox T936 with very poor 
horizontal hold. I'm not having any luck 
with it, and could sure use some advice.— 
C.D., Hightstown, NJ 

Take out the AFC diode unit and check 
it for balance. Also, check all the resistors 
and capacitors around the AFC circuit. To 
make sure that the problem is in the AFC, 
ground the grid of the AFC tube and see if 
you can get a floating picture with one 
straight side. If you can, the oscillator is 
OK and the cause is due to the AFC sec- 
tion. 

(Feedback: “I tried the test and it work- 
ed — the AFC diode-unit wasn’t ba- 
lanced. I also checked the resistors and 
found that a 68K unit that was supposed to 
drop the voltage to -h 33-volts was open, 
even though it looked perfect. A new 
resistor and new diode unit fixed every- 
thing.”) 

OPEN CAPACITOR 
BURNS RESISTOR 

I noticed a question here recently about 
an RCA CTC-31 that was burning up 
R163. You said it was the plate load for 
the horizontal oscillator, but I think it’s an 
isolation resistor. It bums up because fil- 
ter capacitor C118B is open. Therefore 
the AC from the oscillator must go to 
ground through C119A, so it also goes 
through R163 and bums it up. 

I’ve mn into the problem in a number 
of 1967/1968 RCA chassis. 

Thanks to B.W., ofLoew's TV in Cen- 
tral City, NE for that information. 

SPECIAL RESISTOR 

This Portland RP-209HN had no sound 
or video, and only a faint raster. Those 
sets are made in Korea by the Taihan 
Corp. , and there is no Sam’s Photofact for 
them as yet. However, I was able to get a 


BASIC TRAINING 

Learn to write concise, effective 
programs in BASIC with two 
great books from Sams. 

BASIC PROGRAMMING PRIMER, 
by Mitchell Waite and Michael 
Pardee, is an excellent, user- 
friendly guide to BASIC-languaqe 
programming fundamentals. It^ 
Ideal for beginning or advanced 
computerists, and comes with a 
handy, tear-out reference card 
listing condensed BASIC 
commands. 

BASIC PROGRAMMER'S 
NOTEBOOK contains a number 
of programming secrets and 
shortcuts usually known only 
to highly experienced 
programmers, as well as 
workable ways to trim both the 
size and the running time of 
some of your larger programs. 
Program statements are in Level 
II BASIC, but most of the 
concepts can readily be 
translated to other BASIC 
dialects. 

Complete your BASIC training 
with Sams, America's leader in 
the field of microcomputer 
knowledge! 





iC SAMS 
BOOKS 

TM 

Mail to: Howard W. Sams & Co., Inc., 4300 West 
62nd St., RO. Box 7092, Indianapolis, IN 46206 

Quantity 

BASIC PROGRAMMING 

PRIMER No. 21 586 $11.95 

BASIC PROGRAMMER'S 

NOTEBOOK No. 21841 $14.95 

Two Volume Set No. 22025 $22.95 

ORDER BOTH BOOKS AND SAVE 15%! 

Amount of Order $ 

Add Handling Costs $ — 

Add Local Sales Tax Where Applicable $ 

Total Amount of Order $ 

Payment Enclosed: □ Check □ Money Order 
□ VISA □ MasterCard Interbank No. 

Account No 

Expiration Date 

Name (Print) 

Signature 

Address 

City State — -Zip. 

Call toll free 800-428-3696 for the name of your local 
Sams Book outlet or to order by phone (give Sams 
Operator the code number in the box below). Offer 
good in U.S.A. only. Offer expires 12/31/82. Prices sub- 
iJect to change without notice. AD212 
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New 

Value^lus 
_ DMM's 

B&K-PRECISIOir 
gives you more 
value than ever. 


B&K"PRECISION’s new Value-i-Plus 
DMMs give you outstanding perfor- 
mance and price, plus extras you’d ex- 
pect to pay more for. 

The new 2801 and 2805 DMMs are com- 
pact 3V2-diglt instruments, featuring LCD 
readouts, auto-zeroing, auto-polarity, 
ten megohm input impedance and full 
overload protection. 




■ 200 mV to 1 ,000 V ac/dc voltage ranges 

■ 200 /LtA to 10 A ac/dc current ranges 

■ 0.8% typical dc accuracy 

■ Measures resistance to 20 Mn 


-f-Plus extras, at no additional cost. In- 
clude high-energy fusing for added 
safety, low battery Indicator, durable test 
leads and carrying case. Both offer rug- 
ged construction and LSI technology, for 
long-life reliability. 


■ Ideal for field service 

■ Very compact— 5.4" x 3.4" x 1.4" 

■ Large 0.4" LCD readout 

■ 1 % typical DC accuracy 


Model 

2805 

$100.00 


Model 

2801 

$65.00 


Value-i-Plus DMMs are available for 
immediate delivery at your local 
B&K-PRECISION distributor. For 
additional Information or the name 
of your local distributor call 

1-800.621.4627 

6460 West Cortland Street 
Chicago, Illinois 60635 • 312/889-9087 

Inti. Sis., 6460 W. Cortland St., Chicago, IL 60635 
Canadian Sales; Atlas Electronics, Ontario 
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service manual from the U . S . office of the 
manufacturer; that address is Taihan 
(America) Corp., 8960 Lurline Ave., 
Chats worth, CA 91311. Once that prob- 
lem was solved, however, I ran into a new 
one. Turns out that the cause of the prob- 
lem was R905, one of the critical 
“safety” parts. That being the case, I 
decided to order one from the company. 
That was until I found out that it could 
take up to six months to get one. Instead I 
used a 62-ohm Sylvania Flameproof re- 
sistor and it seems to work perfectly. By 
the way, there is a mistake on the parts list 
concerning that resistor — they list it as 
R05 instead of R905. — M.B. Danish, 
Aberdeen Proving Ground, MD 

VERTICAL PROBLEM 
/ had no vertical sweep on this RCA 
CTC’71. Tried changing C120, a 470’txF 
capacitor. The raster came back and I 
thought that all was well. Not long after, 
however, the set came back with the same 
problem. / Ve been told that this capacitor 
has a high failure rate, but I’d like your 
opinion— R.C., Philadelphia, PA 
Considering that two of those failed in 
a short period of time. I’d try using a 
replacement with a higher working vol- 
tage. Many times if a part fails repeatedly 
it’s due to the original rating being a bit 
too low. 

(Feedback: That was it — used a higher 
working voltage as you recommended 
and it appears to haye solved the problem 
for good. Thanks!) 

FINDING INTERMITTENTS 

I’ve recently come across a new 
method for finding intermittents. I’ve 
used it with good success and I’d like to 
share it with you. I use an electric engrav- 
ing-pencil — the type used for engraving 
names on personal belongings — as a 
“vibration tool . ’ ’ Just put a six-inch piece 
of rubber or plastic tubing on the end of it, 
set the pencil for its lowest speed, and 
hold it against the piece of equipment you 
are working on. That will dig out in- 
termittent solder joints, etc. quite quick- 
ly. In case you are worried that this 
method could damage your gear, NASA 
uses a “shaker table’ ’ to test out its equip- 
ment and this tool is not nearly as 
rough.— /?.£. Grist, Bayside, CA 

WEAK VERTICAL SYNC 

/ can stop the vertical roll on this RCA 
CTC~66 using the vertical-hold control, 
but the slightest disturbance causes the 
picture to begin rolling again — any 
Ideas?— S.C., Mentone, CA 
The symptoms you’re describing indi- 
cate that the problem is weak vertical 
sync. Check the sync separator and all the 
DC voltages, etc. Sometimes that is 
caused also by leaky shunt capacitors in 
the vertical integrators. 

(Feedback: The sync separator, Q503, 
showed leakage. Replaced it with an 
RCA SK-3024 everything’s fine.) R -E 


wnrf % ZX&1 

$ 173.95 


Memotech 64K Memopak 

The Memopak is a 64K RAM pack which extends 
the memory of the ZX81 by a further 56K. Design- 
ed to be in the price range expected by Sinclair 
owners. Plugs directly into the back of the ZX81 
I and does not inhibit the use of the printer or other 
add-on boards. There is no need for additional 
power supply or cables. The Memopack together 
with the ZX8l gives a full 64K, which is neither 
switched nor paged, and is directly addressable. 
The unit is user transparent, and accepts such 
basic commands such as 10DIM A(9000). 

With the Memopak extension the ZX81 is 
^transformed into a powerful computer, suitable for 
business, leisure and educational use, at a frac- 
tion of the cost of comparable systems. 


GiaosTonE 

Electronics, 901 Fuhrmann Blvd., Buffalo. NY 
14203. 

Call (716) 849-0735 to order. Have your VISA or 
MASTERCARD ready. S3. 00 shipping and 
handling. 

In Canada, call (416) 787-1448. 

Mail orders send check or money order. Sorry 
no CODs. Circle reader service card for 
Sinclair software catalogue. 
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" Audio 
Modules 


MOSFET 

Power 
Amplifiers! 


•BUILT-IN HEATSINKS ‘ONLY 5 CONNECTIONS 
REQUIRED * 5 YEAR WARRANTY 

Choose ILP MOSFET power amps when you need the ut- 
most in performance without spending big money They 
provide the fastest possible slew rate, low distortion at 
high frequencies, + better thermal stability. MOSFET 
power amps work with complex loads without difficulty 
and without crossover distortion. Three models are 
available, with integral heatsink to mount on your own 
chassis (optional rack mount cabinet available) Con- 
nection is simple - via 5 pins. MOSFETs can be com- 
bined with other ILP modules to create almost any audio 
system, whatever your age or experience 
Ultra-fi specifications: Slew rate 20Vus. Rise time 3 us 
f^''equency response (-3 db) 15 Hz - 100 
< 0 005%. IMD (50Hz/7kHz 

4.1) V 0.006%. 

MOS120 60W/4-8n (requires ± 45V) S79 95 

MOS200 120W/4-8n (requires ± 55V) $12995 

MOS400 240 W/4n (requires ± 55V) $199.95 

WRITE FOR FREE CATALOGUE LISTING' 

AMPLIFIERS *HIFI PREAMPS 
MIXERS POWER SUPPLY UNITS ‘CABINETS 
‘GUITAR PREAMP and more 


GLaOSTOnE 

Electronics 901 Fuhrmann Blvd., Buffalo, NY, 14203 

CALL (716) 849-0735 to order. Have 
your VISA or MasterCard ready. Dealer' 
OEM enquiries (416) 787-1488. In Cana- 
da: Gladstone Electronics, Toronto. 
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NEW PROIXJCTS 


For more details use free 
information card inside back cover. 


CURVE TRACER, the model 501 A, is de- 
signed to work in association with an oscillo- 
scope to display characteristic curves for a 
wide variety of discrete semiconductor de- 
vices. It displays the unique characteristic 
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curves for each type of semiconductor de- 
vice. By examining those curves, the user 
can determine all significant operating char- 
acteristics of the device under test. 

Test parameters measured include gain 
(beta), cutoff current, leakage current, output 
admittance, and breakdown voltage. The In- 
strument can be used to evaluate bipolar and 
FET transistors, diodes, SCR’s, diacs, triacs, 
and other devices. 

The model 501 A is priced at $300.00.— 
B&K PRECISION, Dynascan Corporation, 
6460 West Cortland Avenue, Chicago, IL 
60635. 


SCANNER CONVERTER, the Scanverter 
CVR-1, allows complete coverage of the 225- 
400 MHz military/federal-government aircraft 
band when used with a standard aircraft- 
band scanner. Listeners can hear NASA 
space-shuttle radio links to Earth, military air- 
tactical war games, Coast Guard search and 
rescue missions, FLEETSATCOM military 
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satellites. Federal government agencies’ in- 
flight communications, and more. 

An exclusive development called 
“bandstacking” allows the entire 175 MHz- 
wide UHF aircraft band to be compressed 
Into the 118-136 MHz range tunable on any 
scanner capable of standard aircraft recep- 
continued on page 100 


2300 MHz VARIABLE D O W N C O N V E R T E R 


ANTENNA KIT 



J2 WASHERS 
31 SPACERS 
MOUNTING BRACKET 
6” RG 174 COAX 

'P CONNECTOR • 35” ROD 
6V2” X 4" P.V.C. PIPE 
2 DRILLED END CAPS • HARDWARE 


POWER SUPPLY 

KIT 



POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 

3 ‘P CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 


P.C. BOARD 
RF CHOKE 
KNOB 
WIRE 

2 SWITCHES 
4 DIODES 
LM 317 REG. 


WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY $34.95 


Complete 
Down Converter 
System 

INCLUDES 
ANTENNA KIT 
POWER SUPPLY KIT 
CONVERTER KIT 

SPECIAL $49.95 


QUANTITY 
DISCOUNTS 
Any Price in Adv. 


10 pcs. 
25 pcs. 
50 pcs. 
100 pcs. 
1000 pcs. 


12% off 
. 18% off 
25% off 
30% off 
35% off 
No Mixing for 
Quantity Discount 


PARTS 

Converter P.C. Board 
Plated through holes 

for stability $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2.00 

NE02135 4.95 

2835 Diodes 95 

.001 Chip 

Caps 10/3.95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
‘F’ Connectors 

Chassis 50 

Wall Transformer 
12 VAC 700 MA....4.95 

‘U’ Bolt 95 

BALUN 

75 to 300 ohm 1.95 

BALUN 

for rabbit ears... .2.95 
*RG 59/ U COAX 
WITH CONNECTORS 
FACTORY MADE 

100 Ft $17.50 

50 Ft 9.50 

25 Ft 5.75 

3 Ft 2.50 


CONVERTER 
KIT 



P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. 

.... ‘2/57//oTrieAK/^- •• 

2 HP 2835 Diodes 
6 .001 Chip Caps. 

9 Resistors 
4 Prewound chokes 
1 Electrolytic Cap. 

1 Pre Made Probe 


★ WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 
$24.95 


We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply..$12.50 

plus any parts needed. 


We will accept collect calls for orders only on Visa and Master Card 
No C.O.D. Orders 
To Order Call 1-317-255-7776 
Complete Kit Weighs 5 pounds. Please add Sufficient Postage 

6950 NORTH MICHIGAN ROAD 
INDIANAPOLIS, IN 46268 


ELECTROniC 

Rnmeoui g 
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EQHPiniT AND fRJUMIMG 
NO OIHR SCHDOl CAN MATCH. 



tns HOIE TMUNMG MUITES YOU TO EXnJffiE MRRO^ 

OBITAL SYSTEMS AND MORE. WITH STATE OF THE ART EOUPMENT 
YOU ASSEMRLE AND KEEP 


Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We’ll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we’ll show you how to 
program it to do what you want. 

You’ll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 


Send for the full color catalog in the elec- 
tronics area of your choice-discovera// the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 


We 

believe 
that training 
on production- 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele 
vant. That’s why you’ll find such gear in 
most of NTS’s electronic programs. 

For instance, to learn Color TV Ser- 
vicing you’ll build and keep the 25" 

(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you’ll be able to assemble and keep 
your own NTS/HEATH 2-meter FM ; 

transceiver, plus test equipment. 3 

But no matter which program you 
choose, NTS’s Project Method of instruction 
helps you quickly acquire practical know-how. 
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1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 
printer and display— 4K RAM 
(expandable). Application Functions: 
Central processor-Controller/Monitor- 
Development System. 2. “The 
NTS/SYM-1 Microcomputer” 6502 
Based CPU -4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing; disk 
drives, ASCII key boards, cassette tape, etc. 


I Apt. City I 

■ State Zip i 

■ □ Check if interested in G.l. information. ■ 

I □ Check if interested ONLY in classroom training in Los Angeles. J 

........... J 


NATIONAL 

TECHNICAL 

SCHOOLS 


Simulated TV Reception 


Name 


— -Age 


3. The NTS/Heath HN-89A Microcomputer 

features floppy disk storage, “smart” video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 


Please rush FREE color catalog on course checked below 


□ MicroComputers/MicroProcessors □ Auto Mechanics 

□ Communications Electronics □ Air Conditioning 

□ Digital Electronics □ Home Appliances 

□ Industrial Technology □ Color TV Servicing 


TECHNICAL-TRADE TRAINING SINCE 1 005 
Resident and Home-Study Schools 

4000 so. FIGUEROA ST.. LOS ANGELES. CA. 90037 


r NATIONAL TECHNICAL SCHOOLS 

■ 4000 South Figueroa Street. Dept. 206-092 

\ Los Angeles, California 90037 
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continued from page 95 


tion. No tuning or adjustments are necessary 
with the fully automatic converter. Reception 
for hundreds of miles is possible with the use 
of an outside antenna. 

A handy list of active nationwide UHF air- 
craft channels is included, and the unit comes 
complete with power cord, interconnect 
cable, and full instructions. 

The Scanverter CVR-1 is priced at $99.95, 
plus $2.00 shipping. — Grove Enterprises, 
Inc., Brasstown, NC 28902. 

MINI CARD CAGE, model CCK19S, is a 
miniature card rack for STD bus microcompu- 
ter systems. It occupies only .21 cubic feet, 
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yet holds up to 1 0 STD bus cards: it can easily 
be installed in desk-top consoles, video ter- 
minals, printers, controllers, or other equip- 
ment with limited space. 

The rack accepts either mother boards 
from Vector and other manufacturers, or card 
edge connectors with 28/56 .125-inch 
spaced contacts. It is form-compatible with all 
4.48-Inch wide by 6.5-Inch long STD 
microcomputer cards. It Is shipped dis- 
assembled with all hardware and can be 
assembled quickly. The captive screws in the 
cage T-struts permit easy locating of the 
mother board or discrete connectors. The 
model CCK19S is priced at $39.50.— Vector 
Electronic Co., Inc., 12460 Gladstone Ave., 
Sylmar, CA 91342. 

DMM, model 6502, features six versatile 
computing functions not available on similarly 
priced competitive Instruments. A total of 14 
pushbuttons, combined with a self-prompting 
display, provides flexibility in the manipulat- 
ing and recording of data. Two storage regist- 
ers allow a display to be scaled by any slope 
and offset. A single null key stores a display 
as a “zero” value and automatically subtracts 
that value from all subsequent measure- 
ments. Two keys store any entered value as a 
reference, and display future measurements 
as a percent deviation from that value. High 
and low limits can also be stored, and a limit 
key then allows the display of values within 
those limits, or hi and lo annunciators If the 
measured value is outside of the limits. A 
START key initiates the continuous storage of 
maximum and minimum values. A min key 
similarly displays the minimum value. A reset 
key allows the instrument to return temporar- 
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ily to the DMM mode without losing any pro- 
grammed computation. 

A FILTER mode activates a binary weighted 
average of the last four measurement con- 
versions, assuring more accurate and stable 
readings In the presence of noise. To assure 
a rapid response to step changes, the filter 
function is automatically inhibited when suc- 
cessive conversions differ by more than 2% 
of full scale. All computing functions may be 
operated singly or chained, if desired, to per- 
form more multiple operations. 

The model 6502 is priced at $758.00.— 
Weston Instruments, 614 Frelinghuysen 
Avenue, Newark, NJ 07114. 
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ANTENNA TUNER, model PT-407, is a 
general-purpose tuner for 1.8-30 MHz to 
match antennas fed with coaxial or open-wire 
lines, single wire, or mobile antennas. The 
300-watt power rating makes it suitable for 
most amateur-radio setups. 

The model PT-407 has a large airwound 
coil, a large balun for open-wire feed, and has 
ceramic insulation throughout. It is housed In 
an 8 X 4 X 7-inch aluminum cabinet with 


THE 

performers- 



Model 310 
$70.00 


1 Drop resistant, hand size V 0*M with high- 
impact thermoplasitc case 

2 20,000 Ohms per volt DC and 5,000 Ohms per 
volt AC: diode overload protection with fused 
Rxl Ohms range. 

2 Single range switch; direct reading AC Amp 
range to facilitate clamp-on AC Ammeter 
usage. 

Contact your local Triplett Distributor or Factory, 
Phone 419-358-5015, TWX 810-490-2400 

Triplett performance . . . 
a tough act to follow 


THE ^ 

performers- 



NEW 

Model 3450 
$150 


1. AUDIBLE CONTINUITY TONE plus actual 
resistance reading with no range change. Hi 
and Low Power ohms and single range switch. 

2. OVERLOAD PROTECTION— Protected up to 
1 000 volts with special 2A ' 250V fuse arrange- 
ment; no nuisance fuse blows in volt and ohm 
ranges. 

3. BATTERY LIFE -500 hour typical with 9V bat- 
tery, display has low battery indication with 8 
hours battery life remaining. 

Contact your local Triplett Distributor or Factory. 
Phone 419 358-5015, TWX 810-490-2400. 

Triplett performance . . . 
a tough act to follow 


100 


CIRCLE 46 ON FREE INFORMATION CARD 


CIRCLE 47 ON FREE INFORMATION CARD 






' 30V UP 
eVONLt 


3o,oooa/voc 

1 5.00Gft/V AC 
[ wwg nt KCwttA 


DCI200V 


-OHMS- 


.Rxiok ipRoeEj 


-DCmA- 


brushed-aluminum control panel and black- 
vinyl cover. All controls are on the front panel; 
coaxial connectors are SO-230, and porce- 
lain feedthrough insulators are used for bal- 
anced line and single-wire inputs. 
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The model M1 cofeatures a fuse-protected 
OHM circuit, mirrored scale-diode-protected 
movements, and easy-to-read three-color- 
coded scale plate and front panel. Accuracy 
specifications for the model M110 are: DC, 
±3% full-scale; resistance, ±3% of scale 
length; AC, ±4% full-scale. Input impedance 
is 30,000 ohms-per-volt DC; 15,000 ohms- 
per-volt AC. 

The model M1 10 is supplied with carrying 
case, test leads, batteries, and instructions, 
and is cpvered by a one-year warranty: the 
suggested retail price is $44.95. — Universal 
Enterprises, 14270 N.W. Science Park 
Drive, Suite 101, Portland, Oregon 97229. 


DIGITAL THERMOMETER, mode/577, is an 
improved second-generation instrument that 
offers the versatility and performance of 
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The model PT-407\s priced at $149.95. — 
Palomar Engineers, PO Box 455, 1924-F 
W. Mission Road, Escondido, CA 92025. 


MULTITESTER, model M110, has 21 
ranges, designed for servicing electronic 
equipment, gas appliances, heating, air- 
conditioning, and refrigeration equipment. 
The ranges are specifically chosen to place 
most measurements near mid-scale. For ex- 
ample: mid-scale on the low-ohm range, 5 
ohms, facilitates testing motor windings, re- 
lay, and contactor coils. 




laboratory-bench thermometers. It is de- 
signed for situations in which temperature is a 
critical concern, particularly in electronics de- 
sign and manufacturing. The model 871 's 
dual-channel capacity is practical and con- 
venient, allowing the user to monitor inlet/ 
outlet temperatures, do wet-bulb/dry-bulb 
measurements, and check other situations 
where temperature differential is important. 

The model 871 Is supplied with a three- 
foot, beaded-junction sensor, so that the user 
may begin taking measurements at once; it is 
the only thermometer sold with a sensor. A 
broad selection of optional probes Is avail- 
able, and Includes Immersion, penetration, 
surface, alr/gas, and hypodermic types to 
handle any application; custom and special- 
purpose probes may also be obtained. 
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The model 871 is priced at $225.00. — 
Keithley Instruments, Inc., 28775 Aurora 
Road, Cleveland, OH 44139. R-E 


l^agood 

lookatVACO. 


THE SUPER CASE 
70260 


The world famous Super 
Case. Complete with 48 of the most popular 
and professional problem-solving tools. From 
screwdrivers and nutdrivers to pliers, wrenches, 
crimping tools and more. A super variety and super value. All 
unconditionally warranted from Vaco, of course. The Super Case 
and ail the other fine Vaco tools can be seen in our new 1982 
catalog. It’s free, just write. Say you want to take a good look at VACO. 


Vaco Products Company, 1510 Skokie Bivd. 

Northbrook, IL 60062 U.S.A. 
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continued from page 62 


veloped across Rq from that developed 
across Rs- If it is desirable to make Rs 
very large, all you need do to compensate 
for the voltage, Vrs, that is developed 
across it, is to either increase Rg or reduce 
Rx- The larger voltage now developed 
across Rq, subtracted from the increased 
voltage developed across Rs due to its 
increased value, establishes a reasonable 
negative bias voltage. 

Before calculating the values of Rx and 
Rg, we should know what values of Id 
and Rs are desireable. That can readily be 
done by averaging values that are found 
on the JFET’s specification sheet. 

First determine the average pinch-off 
voltage, Vp. It is midway between the 
maximum and minimum pinch-off 
voltages specified for the device. 

In a sim ilar f ashion, calculate the aver- 
age loss. loss. Ihe drain current when 
Vgs = 0. 

Finally, choose a reasonable value for 
an a verage gate-to-source bias voltage, 
Vgs- II frequently is equal to about 0.4 x 

v;. 

All those factors are then substituted 
into the following equation to determ^e 
the average quiescent drain current. Id: 


Absolute values of Vgs ^hd Vp are used 

so that polarities can be ignored. 

Now that we have determined Id, we 
can turn our attention to establishing a 
relationship between Rs and Vg, the 
voltage between the gate and ground. It 
is: 

Vq = IpRs ~ Vgs 


the sum of the voltages across Rs and Rd 
should be several volts less than Vdd if 
the transistor is to operate in the pinch-off 
region. Hence (Rs + Rd)Id must be less 
than Vdd- The value of Rd is usually 
determined by other circuit requirements, 
so that limits the value of Rs- Once the 
maximum value for Rs has been de- 
termined, the value of Vg is found from: 


Vg 



Rg 

+ Rx 



(19) 


We obviously want to make Rs as large 
as possible to improve stability, but there 
are some limitations. Voltages are de- 
veloped across Rs and Rd due to the pres- 
ence of Id- When Id is at its maximum. 



But the values for Rg and Rx cannot be 
selected at random because of the pres- 
ence of the leakage current, Igss- If ^^gs 
is the allowable bias voltage variation in 
the design, AId is the allowable drain 



fig. 9— these curves are extremely useful when designing MOSFET bias circuits. The curves for 
the device you are designing for can be found on that device’s specification sheet. 


[|]|j[|Q]|]iJ[|j(ll(II: The Source for Quality at Low Cost 


Silicon 
H.V. Triplers 

HIGH VOLTAGE 
MULTIPLIERS 


RG-59/U75 0HM 
Co-Axial Cable 
Copper Braided 
Shield 

White or Black 

^44®®/1000 ft. 


SYUfANKA Triplers 


ECG-500A 

212-139 

212-139-01 

212-139-02 

M2*® ea. 


ECG-523 

212-141 

212-141-01 

M5** ea. 


ECG-526A 

212-141-02 

212-141-03 

212-141-04 

M6** ea. 


REMEMBER! 

Sylvania 
Tubes 
70% -h 10% 
OFF 
LIST 


Sylvania EGG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 


Bare copper 
conductor 

Braided bare I 
copper shield \ 

Am - 

Foam polyethylene 
dielectric 


F-59 Connector 
with Separate Ferrule 
10^/100 lot 


MT-1 


ling' 

75-300 Ohm 

59< ea. $44»»/100 


2 Way - 75 Ohm Coupler 
MT-2 sioea-Sagw/lOO 


2SC1172B 

S-J99 


VERY POPULAR 


80 MFD X 450 Volts... .99 
100 MFD X 450 Volts...1.09 


SOLDER (60/40 Rosin Core) 
1 lb.-.062dla. 
(regular size) 

$709 SOL-1 
SOLDER WICK 99^ 

Solder Removal SW-5 
% ” Wide (Thick Type)-5 feet 


SILICON RECTIFIER 2.5Amp/1000PIV 

100/^9” SL.100 


GLOBAR DISC • 120 Ohms Cold 
107191 RCA 


20 Ohms Cold 

99^ 


CHEATER CORDS 

Polarized C Clip 

Price: 39Q 24620 


REPLACEMENT RODS 


10 ASSORTED CIRCUIT BREAKERS 
1 0/$7®® Good Assortment 


Standard C Clip 

Price: 39C 24623 


4 Section LAR-4 690 

5 Section LAR-5 890 

6 Section LAR-6 99( 

7 Section LAR-7 990 


G.E. OM-300 


M 


49 


PANASONIC OM-500 | 

^ 

$i59 


BDOGJCUeGJD] 

ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

► Also ask for Free 100 Page Catalog 


Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 

All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 


MASTER CARD • VISA 
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current variation, AIqss is the amount the 
leakage gate current changes over the op- 
erating temperature range, and Rs is the 
value of the source resistor, the parallel 
equivalent resistance, Rp, of Rq and Rx 
can be no larger than: 


D _ AlpRs ~ AVqs 

^ Rq + Rx -^Iqss 


( 20 ) 


Once you’ve calculated Rp, you can find 
Rg and Rx from: 


Rx 


RpVpD 

Vgs 


( 21 ) 


For a specific calculating the val- 
ues for the circuit shown in Fig. 8-a is 
relatively easy if you follow these steps. 

1 . Determine the g^ required for the 
circuit being designed. 

2. Extend a line from that point on the 
vertical (gm) axis of the plot of g^ vs. Id 
found in the device’s specification sheet 
to the curve itself. Drop a vertical line 
from the intersection point to the Ip axis. 
Where that line crosses the Ip axis is the 
desired value of Ip. 

3. Following a procedure similar to 
the one in the last step, use the value of Id 
to find the desired value of Vqs from the 
plot of Id vs. Vgs found in the device’s 


specification sheet. Once that is done, the 
values of Id , Vos, and Vds are known. 

4. Calculate Rs- For the circuit shown 
in Fig. 8-a, it is equal to Vgs/Id- 

5. As the voltage across Rd must be 
equal to IdRd» Vdd must be equal to IdRd 
+ Vds. 

The design procedure is somewhat 
more complex when working on the bias 
network for the circuit shown in Fig. 8-b. 
Here, the bias voltage is the sum of the 
voltage across Rs, as just determined, and 
the voltage across Rg- If the voltage 
across Rg is to be positive with respect to 
ground, the voltage across the resistor can 
continued on page 110 


RpVpp 

Vdp “ Vgs 


( 22 ) 


Substituting that information into equa- 
tion 19, we can determine Vq. 

Biasing MOSFET’s 

MOSFET gates are insulated from their 
substrates and channels. Because of that, 
the leakage current is much lower than the 
loss of ^ JFET. Furthermore, this leakage 
current remains constant regardless of the 
MOSFET’s temperature. 

Leakage current was a very important 
factor in bipolar device designs because it 
affected the output current. Collector cur- 
rent increased rapidly with leakage cur- 
rent and temperature causing the tem- 
perature and current to keep rising until 
the transistor, in many instances, de- 
stroyed itself. As for the MOSFET, that is 
not a problem because the output current 
here actually drops as the temperature of 
the transistor rises. 

As for bias voltage, no gate current 
other than leakage current flows regard- 
less of the gate’s polarity with respect to 
the source. Despite that, n-channel 
enhancement\depletion-type MOSFET’ s 
are usually biased so that the gate is nega- 
tive with respect to the source. But they 
could, if desired, be biased so that the 
gate is positive with respect to the source. 
Enhancement-type devices, however, 
MUST be biased so that the gate is posi- 
tive with respect to the source. 

The circuits we used to bias the JFET, 
shown in Fig. 8, can also be used for 
biasing MOSFET’s. There is one addi- 
tional consideration, however. Some 
MOSFET’s have a lead from the sub- 
strate. If that should be the case connect 
that lead to the source of the transistor. 

Two curves, a plot of gm vs. Id and a 
plot of Id vs. Vgs» are useful when de- 
signing MOSFET bias circuits; a typical 
example of each of those is shown in Fig. 
9-a and Fig. 9-b, respectively. Be aware 
that those curves will, of course, vary 
greatly among different, types of 
MOSFET’s; the curves for the specific 
device you are working with will be found 
on the device’s specification sheet. 


1 

1 

S 

y 

SUPERKIT 1 

t 




1 




1 


1 


1 




1 


i i ;p ! 


1 






Digital Electronic Kit 




suitable for beginners 

■ 


CAMBRIDGE LEARNING Inc. 


A PRACTICAL DIGITAL 
ELECTRONICS KIT FOR 
LESS THAN $40 ! 
Suitable for Reginners 


Learn the wonders of digital electronics and see how 
quickly you are designing your own circuits. The kit 
contains: 

Seven LS TTL integrated circuits, breadboard, LED’s, 
and all the DIL switches, resistors, capacitors and 
other components to build interesting digital circuits: 
plus a very clear and thoroughly tested instruction 
manual (also available seperately). All this comes in 
a pocket size plastic wallet for only $39.95. This 
course is for true beginners: 

- Needs no soldering iron. 

- Asks plenty of questions, but never leaves 
you stuck for an answer. 

- Teaches you about fault-finding improvisa- 
tion and sub-system checking. 

- The only extra you need is a 4.5 volt battery 
or a stablilized 5 volt supply. 

Using the same breadboard you may construct literally 
millions of different circuits. 

This course teaches Boolean logic, gating, R-S and J-K 
flipflops, shift registers, ripple counters and half 
adders. 

Look out for our supplementary kits which will demon- 
strate advanced arithmetic circuits, opto-electronics, 

7-segment displays etc. 

NO RISK GUARANTEE 

There’s absolutely no risk to you. If you’re not 
completely satisfied with your Courses, simply return 
them in good condition to CLI within 30 days. We’ll 
send you a full refund. 

AIR MAIL 

The prices shown include surface mail postage any- 
where in the World. For Air-Mail shipment please surface shipping costs, 
write for additional cost, specifying Courses you Cornpany Purchase Orders also accepted, 
will order. 


ALSO AVAILABLE 

We also have available 2 written Courses to comple- 
ment SUPERKIT - Digital Computer Logic & Electronics 
and Design of Digital Systems. 

"Digital Computer Logic & Electronics is designed 
as an introduction to digital electronics and is written 
at a pace that suits the raw beginner. No math- 
ematical knowledge is assumed other than simple 
arithmetic and no electronic knowledge is expected 
at all $14.95 

"Design of Digital Systems is written in the same 
question and answer style as Digital Computer Logic 
& Electronics but moves at a much faster pace and 
goes into the subject in far greater depth. Ideally 
suited to scientists or engineers who want to know 
more about digital electronics $19.95 

PHONE ORDERS - FREE 

To order by phone, call (617) 664-3657 with your 
credit card information. It won’t cost you a dime, 
because we’ll deduct the cost of the call from the 
price of the Courses you order. 

TO ORDER BY MAIL 

You may use the order form below if you wish, but 
you don’t need to. Just sent your check or money 
order (payable to Cambridge Learning Inc.) to the 
address below. If you don’t use the order form make 
sure you enclose your address and you specify which 
Courses you are ordering. 

Mass. Residents and 5% sales tax. We pay all 


CAMBRIDGE 
LEARNING Inc. 

1 Judith Drive 
North Reading, 

MA 01864 

(617) 664-3657 

• Order free by phone 

• Mastercard / VISA 

• No shipping charges. 

• Money-back guarantee 

• Tax deductible 


TO: Cambridge Learning Inc., 1 Judith Drive, North Reading, MA 01864 

Please send me 

SUPERKITS $39.95 $_ 

sets of Design of Digital Systems $19.95 $_ 

sets of Digital Computer Logic & Electronics $14.95 $_ 


Enclosed is check/money order for total $ 

(payable to Cambridge Learning Inc.) Mass. Residents add 5% Sales Tax. 

NAME 

ADDRESS 

CITY /STATE /ZIP 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 


• 6- rate $550 per each insertion 

• Reaches 220.500 readers. 

• Fast reader service cycle 

• Short lead time for the placement of 
ads 

• We typeset and layout the ad at no 
additional charge 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave South. New York. NY 
10003 


DOWNCONVERTER kit 

for Amateur microwave reception. $37.95 
postpaid. Includes NE 64535 high- 
performance RF stages and highest quality 
components for superior performance. Send 
SASE for information filled catalog of other 
converter kits, preamps, accessories and 
parts. VISA and MASTERCARD accepted. 
SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1 -800-368-3028 1 -703-255-291 8 
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TION MANUAL includes detailed schema- 
tics, theory, and practices; $14.95. MICRO- 
WAVE TELEVISION EDUCATION MAN- 
UAL; $1 6.25. Both manuals only $26.95. 1 5.7 
KHz SINE WAVE ACTIVE FILTER KIT in- 
cludes parts and instructions; $22.70. IN- 
FORMATIVE CATALOG on all VIDEO 
PRODUCTS, KITS, and MANUALS; $2.00 
(Refundable). Visa and MasterCard 
accepted. Add 5% shipping and handling.— 
ABEX, P.O. Box 26601 -RS, San Francisco, 
CA 94126. 
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LPI-60, New, simple to operate Logic Pulse 
Injector. Tests digital IC’s— TTL, CMOS, etc. 
Generates six kinds of pulse modes, two 
each in single pulse (0.5)Lts/5/is), pulse train 
(10HZ/100HZ), and pulse burst (10/100 
pulses). LPI-60 $54.95 plus $3.45 shipping 
& handling. CHK, M/0. VISA & M/C (Calif add 
tax). Send for free catalogue of other prod- 
ucts— MASCO ELECTRONICS P.O. BOX 
45922, Los Angeles, Calif 90045. 
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THE MS-15 Power Amplifier can be wired 
for either monoral or stereo. When hooked up 
to a Walkman AM-FM radio or any similar 
type of radio it will become a power-full Hi 
fidelity music system for the home, auto, van, 
or boat. It also makes a great P.A. system for 
schools, church or for out door use. $19.50 
check or money order. Satisfaction guaran- 
teed —SPECTRUM PRODUCTS, P.O. BOX 
8011, FOUNTAIN VALLEY, CALIF. 92708. 
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The DR44-6 has a suggested retail price 
of $2125.00. 

DP4044 preselector 

Enclosed in a matching 19-inch rack- 
panel metal enclosure, the DP4044 Pre- 
selector features two-stage tuning accom- 
plished by a concentric-control variable 
capacitor (dual section, 365-pF-per- 
section). 

All RF coils are fully shielded. A 4- 
gang rotary switch selects the reactive 
components for each band within the 0- to 
30-MHz range of the unit. 


Both the input and output impedances 
of the DP4044 are 50 ohms. The DP4044 
is not designed to match other im- 
pedances and may display insertion loss if 
the line impedance deviates from the 
nominal value. 

We measured the insertion loss of the 
unit and it followed closely the specified 
table provided by the manufacturer, 
averaging 3 to 6 dB throughout the short- 
wave range. The loss becomes pro- 
gressively greater at lower frequencies. 

The RF selectivity is very sharp, 
requiring slight peaking every time the 
receiver is tuned more than a few percent 
past the peak position. The tuning range is 
continuous from 150 kHz through 30 
MHz; the 0-150 kHz position is an un- 
tuned low-pass filter. 


We found the DP4044 to be quite 
effective in isolating discrete frequencies 
throughout its tuning range, although 
attention must be given to proper im- 
pedance-matching to avoid insertion los- 
ses. Users must remember that this is a 
preselector and not an impedance- 
matching antenna tuner. 

As with all other passive preselectors, 
the user must not expect an increase in 
signal strength — only isolation of the fre- 
quency of interest. For that application, 
iht DP4044 works well. T\\q DP4044 has 
a suggested retail price of $235.00. 

The DS111 speaker 

A companion matching speaker is also 
available; it includes several switch- 
selectable filtering combinations. 
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ONE MAN CRT FACTORY, easy operation 
Process new or rebuild old CRT’s for tv’s, 
bus machines, monitors, scopes, etc. 
Color, b&w. 20mm. foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 
$95 profit; x 5 CRT’s - $475 daily; x 5 
days $2375 weekly profit. Higher profits 
outside U S A Investigate this opportunity 
today. We service the entire world. Write 
or call; 

CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 
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NEW UNGAR SYSTEM 9100 gives you a 
lower cost alternative for many applications 
requiring operator adjustable temperature 
control! 0.053 New, THERMO-DURIC 
lOeater element • Non-magnetic tempera- 
ture control • Grounded • Interchangeable 
tips • Operator-adjustable 400°F-800°F 
Micro-handle, cool operation • U.L. Listed. 
Suggested Resale $91.00. See your Ungar 
distributor or contact Ungar Division of 
Eldon Industries, Inc., P.O. Box 6005, 
Compton, CA 90220, (213)774-5950, 
(800)421-1538. 
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DM25 DIGITAL MULTIMETER, compact 
3y?-digit multimeter with basic accuracy of 
±0.2% of f.s. Measures DC volts, 0.1V to 
1,000V; DC current 0.1mA to 200mA: AC 
volts from IV to 600V: resistance 1 ohm to 2 
megohms Features overload protection all 
ranges, fuse-protected current and resist- 
ance ranges, automatic zeroing and polarity, 
over-range and low-battery Indication. Com- 
plete with test leads and carrying case, only 
$69.95. UNIVERSAL ENTERPRISES, INC., 
- 14270 N.W. Science Park Drive, Portland, 
Oregon 97229, (503) 644-8723, Telex 15- 
1240 UEIPTLD PTL. 
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Amateur Microwave Systems — M-21 Sys- 
tem: (left) 55 db gain, 36" parabolic antenna, 
microwave downconverter, aluminum die- 
cast case. $179.95 (regular $199.95). T-1 
System: (right) over 35 db gain, 22" parabolic 
antenna, microwave downconverter in probe. 
$1 29.95 (regular $1 44.95) Send for free cata- 
log. Dealer inquiries invited. SRS, PO Box 
50, East Detroit, Mi 48021 (313) 791-5551. 
Visa and Mastercharge accepted. 
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Still the best GRAPHIC EQUALIZER kit 
*See Radio-Electronics 5/78 cover story 
*12 bands/channel - *.02% distortion - 
*92dB S/N ratio - *Solid walnut ends - 
*Kit only $100 postpaid via UPS 

VISA, M/C add shipping, $1 handling (303) 667-1662 

Symmetric Sound Systems, 91 2D Knob- 
cone, Loveland, CO 80537. Free catalog. 
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Make professional quality duplicates of your 
favorite (VHS, BETA) tapes with this state- 
of-the-art controler. Includes: stabilizer: de- 
feats rolling enhancer: preserves picture de- 
tail at slow speed RF converter: simplifies 
real time viewing distribution amp: drive 3 
VCR’s easy to build kit lowest price $1 33.00 
206-693-3834 M/C, Visa order now save 
10%.— Video Control Inc., 3314 H Street, 
Vancouver, WA. 98663. USA 
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It is housed in a 10!/2-inch wide X 
5-inch high X 6 !/?-inch deep black and 
aluminum cabinet containing a 3 inch x 
5 inch oval speaker. The DSl 11 audio- 
processing speaker accessory features 
two front-panel controls: and on/off 
switch (switched off, the unit is simply 
disconnected: no external speaker jack is 
provided) and a rotary control with posi- 
tions labeled loudness/flat/ssb/cw/hi 
pass/lo pass. 

The speaker system is passive, de- 
signed around a tapped toroidal inductor 
that is u.sed in combination with a series of 
four electrolytic capacitors. Because of 
the size of the windings on the toroid, 
very little insertion loss was noted. 

In the LOUDNESS position, the bass and 
treble frequencies are passed, while mid- 


range frequencies are attenuated. In the 
FLAT position, the internal speaker is con- 
nected directly to the audio-input ter- 
minals (a pair of spring-loaded push ter- 
minals on the rear apron). 

The ssB position attenuates both bass 
and treble frequencies while passing the 
midrange frequencies. In the cw position, 
a narrow midrange (800 Hz) is passed, 
while bass and treble are rolled off more 
steeply than the ssb position. 

The HI PASS and lo pass positions pro- 
vide bass and treble roll-off respectively. 

The DSl 11 is certainly useful, es- 
pecially when used with a receiver’s 
selectivity controls, but that is no sub- 
stitute for good IF selectivity in a receiv- 
er. TheD^/y/ has a suggested retail price 
of $85.00 R-E 



“A/y computer tells me that there is no 
future in artificial intelligence/' 
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For more details use free information card inside back cover. 


COMPUTER BOOKS CATALOG is 28 

pages in color, and is an up-to-date reference 
guide to all current editions of the wide range 
of books and software published by SYBEX. 

Starting with books of general interest 
(Your First Computer, etc.) such areas as 
CP/M, Hardware, Pascal, Programs for Sci- 
entists and Engineers, 6502, Z80 and Z8000, 
and word processing are covered. 

A special feature of the catalog is a listing of 
the nine languages that SYBEX books are 
translated into, and information on how to find 
foreign-language editions. The catalog is free 
upon request.— SYBEX, 2344 Sixth Street, 
Berkeley, CA 94710. 
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DC POWER-SUPPLY CATALOG is 36 

pages and lists more than 250 different pow- 
er-supply products that cover a range of 1 0 to 
1 ,000 watts, 3 to 320 volts DC, and current 
ratings from 35 milliamps to 200 amps. A 
wide variety of open-frame, covered, and en- 


capsulated power supplies used for nearly all 
electronics and electrical applications, such 
as microprocessors, computer peripherals, 
memories, terminals, mini-computers, and 
communications and general electronics ap- 
plications. Switchers, linears, and un- 
regulated circuits are also included in the line. 
The information includes specifications, 
weights, sizes, photos, dimensions drawings, 
prices, and electronic/electrical parameters. 
The catalog is free on request. — Standard 
Power, Inc., 1400 So. Village Way, PO Box 
15547, Santa Ana, CA 92705. 
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SOLDER CATALOG is eight pages in 
color, published by Multicore Solders, and 
illustrates their complete line of products: 
wire core solders; soldering fluxes; bar 
solder; cleaning solvents; special-purpose 
chemicals; PC-board fabricating materials; 
desoldering wicks; solder creams; preforms 
and tapes; solder resists, and Xerxin — the 


new cost-effective chemical system that eli- 
minates the need to clean PC boards. Free 
upon request. — Multicore Solders, Can- 
tiague Rock Road, Westbury, NY 11590. 
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MAIL-ORDER CATALOG is a fully illus- 
trated, 104-page catalog, with many photo- 
graphs in color. It offers more than 400 state- 
of-the-art electronics and mechanical kits for 
the home, hobby, or business. Products de- 
scribed relate to computers, energy-saving 
devices, satellite Earth-station technology, 
amateur radio equipment, hi-fi-stereo com- 
ponents, color TV’s, marine and aviation 
gear, radio-control monitoring, test in- 
struments, tools, video recording, solar pow- 
er, and many more. In addition, over 30 self- 
instruction courses in electronics, computers, 
and programming are offered. The catalog is 
available, free, from Heath Company, Dept. 
350-435, Benton Harbor, Ml 49022. R-E 
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1. CONTRAST 

2. POWER-BRIGHT 

3. V-HOLD 

4. H-HOLD 


VIDEO lOO 

12"Black&White 

MONITOR 

$8950 

byAMDEK 


Fourth Dimension Systems 

FLOPPY DISK DRIVE 
FOR APPL^ COMR 

The unit features a track 
zero micro-switch and 
read/write electronics 
DOS 3.2.1., DOS 3.3, 
PASCAL or CP/M. 

$ 349Q5 

SKETTES 

5V4”BULK"0EM"PACK 

FOR YOUR ^ 

apple $ 14,0 

BoxoflOO ^ 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ , 

only 

$295.00 


RANGE: 

SCOPE: 


Line of sight to 250 miles. 

Will receive within the frequency band from satelites, primary! 
microwave stations, and repeater microwave booster| 
stations. 

CONTENTS: Packaged in 19''x19''x4 1/2" corrugated carton complete| 
with: 

• 24" Dish • 300 Ohm to 75 Ohm Adapter 

• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 

• Mounting Bracket • 60 Feet Coax Cable with Connectors 

• Mounting Clamp • 3 Feet Coax Cable with Connectors 

• Instructions 


SUPe^^OY'. 

16 K RAM EXPANSION CARD 
For Your APPLE© 
LANGUAGE TRANSPARENT 
ALL NINE RAMS INSTALLED! 

.«7995 


VISION-8(f80x24 Video 
Display Card *269 

Vista Computer Company’s new Vision-80 board isal 
sophisticated yet easy to use video display card for| 
the Apple^** computer. 


TERMS OF SALE; Cash, checks, credit cards, C.O.D. Calif, residents add 6% sales tax. 

‘HAVE YOU KISSED YOUR COMPUTER LATELY” 

Components Express, Inc, 

"l 380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 TWX 91 0-595-1 565 
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INTERNATIONAL FM-2400CH 

FREQUENCY METER 
FOR MORILE 

TRANSMIHERS/RECEIVERS 

Portable • Solid State • Rechargeable Batteries 

The FM-2400CH provides an accurate fre- 
quency standard for adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended range cov- 
ers 25 to 1000 MHz. 

The frequencies can be those of the radio fre- 
quency channels of operation and/or the inter- 
mediate frequencies of the receiver between 5 
MHz and 40MHz. 

Frequency stability: ±.0005% from +50° to 
+ 104°F. 

Frequency stability with built-in thermometer 
and temperature corrected charts: ± .00025% 
from +25° to +125° (.000125% special 450 
MHz crystals available). 

•Tests Predetermined Frequencies 25 to 
1000 MHz 


• Pin Diode Attenuator for Full Range Cover- 
age as Signal Generator 

• Measures FM Deviation 



EDul 


FM-2400CH (meter only) $690.49 
RF crystals (with temp. 

correction) $28.89 ea. 

RF crystals (less temp. 

correction) $21 .92 ea. 

IF crystals catalog price 


Write for catalog 


INTERNATIONAL CRYSTAL MFC. CO., INC. 

10 North Lee Oklahoma City, Okla. 73102 
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CASSETTE RECORDERS 

continued from page 70 


Normal tape movement, no audio 

A Sanyo Ml 000 cassette recorder ran 
nicely, but had no audio output. Rotating 
the volume control back and forth did not 
generate any sound from the speaker. A 
1-kHz signal was injected at the volume 
control, but there was still no sound. Even 
when the signal was injected at pin 9 of 
the audio-amplifier IC nothing happened. 
An electrolytic coupling-capacitor was 
soldered to pin 13 of the IC and connected 
to an external speaker, but there was still 
no output. 

Although the voltages at the IC were 
near normal, the IC was determined to be 
defective. Another LA4100 power-IC 
was installed and that solved the no- sound 
problem. 

In summary, troubleshooting portable 
cassette-recorder/players is no different 
from working on other cassette players. 
You may find the components a little 
more compact and closer together but — 
then again — you may find fewer com- 
ponents to worry about. In fact, working 
with portable units can prove to be a 
pleasant diversion. R-E 



WITH THE 


RemoveVocals 


Remove the lead vocal and substitute your 
own voice with most stereo recordings us- 
ing our new. low cost VOCAL ZAPPER^*^ 
Great for practice, professional demos or 
just for fun. 


CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 samiospmcst mon fri 


DIRECT INQUIRIES TO: 


BliA Electronics, Inc. 

1020 W. Wilshire , Oklahoma City, OK 731 16 ■ (405)843-9626 

rr, — "1 

I LJ Rush my Vocal Zapper Kit, $24.95 plus $3 postage | 

I & handling enclosed. | 

I Dsend assembled Vocal Zapper, $39.95 plus $3 post-| 
I age enclosed. Q Send Free Catalog I 

j name ! 

I address I 

I city state zip | 

I PAIA Electronics. dept.9R. 1020 W. Wilshire, Okla.City, OK73116 I 
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An enclosure as 
good as your idea. 




You’ve turned a good idea into a piece of equipment- 
now you need a good enclosure. Here’s how PacTec 
can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 
• Many sizes, colors, accessories. • Built in 
bosses and slots speed component 
mounting. • Available off-the-shelf 
from single unit to production 
quantities. See them at your 
PacTec Distributor. And ask 
him for your free catalog. 

PVlCHTECc..p 

subsidiary of La France Corp. 

Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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VECTOR PROTOTYPING PLUGBORDS 
FOR IBM* PERSONAL COMPUTER 




Tt / 






vtcu 


afh® 




13.325'’x 4.2”x 
.062” overall 


• Fit any slot in IBM 
Personal Computer 

• 31/62 gold plated 
contacts on .1” ctrs. 

• Tinned buses terminate 
to edge contacts per 
IBM standard 


• Punched universal I/O connector 
mounting bracket, card guide 
layout sheets, instructions 
included 

• Accept any width DIP ICs 

• .043" dia. drilled holes on 0.1" 
grid 


4613-1 -bare board with Peri- 
pheral Buses for unlimited 
component placement $37.00 

4613-2 -Wire Wrapping 
Bus Board with full 
power & ground plane. 

Plated thru holes $59.00 


4613 3-hole-Pads & Bus Board 
for soldering or wire wrapping. 
Plated thru holes. $59.00 

3690-22 -5.7"H x3.2"W 
extender card with attached 
connector & mounting bracket, 
labeled test points $22.35 


*IBM Reg. T.M. of International Business Machines Corporation 
Prices subject to change without notice 



86827 



12460 Gladstone AV 
Sylmar CA 91342 
phone (213) 365-9661 
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RADIO-ELECTRONICS 



Electronic Troubleshooting 

VnNMHl 


Hickok's MX333 with 
VARI-PITCH®and LOGI-TRAK® 


Instantaneous VARI-PITCH speeds: 

• Voltage tracing 

• Troubleshooting in hard-to- 
reach locations 

• Tuning type adjustments 

• Resistance checks 
•Digital logic troubleshooting 

And . . . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 

LOGI-TRAK replaces the best 
lOOMHz logic probes and offers: 

• Eyes on the probe tip, HI/LO 
indication 

• Instant identification of margi- 
nal states and fault conditions 

• lOOMHz response 

• 5n sec pulse detection 


LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland. Ohio 44108 
[216] 541-8060 


HICKOK 



COMPUTER CORNER 

continued from page 82 


suddenly switch to column A, row 3 if 
you need to access that information? 

Can data be stored separately from the 
model? For instance, do you have to ac- 
cess the model itself in order to check the 
contents of row 5 (say that’s for August), 
or can you access a separate file that will 
indicate the August sales? 

Is there backup capability during the 
model-construction process? If a power 
failure or operator error occurs, will the 
entire model be lost, or is it backed up as it 
is created, so that only a small part of the 
work will have to be repeated? 

Several computational features can 
make significant differences in the 
flexibility of your system. Are boolean- 
algebra functions (and, or, nor, etc.) 
available for problems involving logic? 
Does the program allow for net-present- 
value computations that are often neces- 
sary in financial projections? For 
engineering and statistical projects, are 
roots and exponential functions avail- 
able? Can the program compute per- 
centages of increase; for instance, can it 
be determined that column A (sales for 
summer months), was 45% down from 
column B (October-December sales)? 

All those features — and more — can be 
found among the various packages. You 
should investigate all the features offered 
by a package before committing yourself 
to it. 

Where do you begin your search? The 
tried-and-true VisiCalc (VisiCorp, 2895 
Zander Rd., San Jose, CA 95134) is a 
good place to start. Originally available 
just for the Apple II, the program is now 
available for the Atari 800, the IBM Per- 
sonal Computer, the TRS-80, and Hew- 
lett-Packard and Commodore systems. 

If you are using CP/M, your choices 
include T/Markerll (Lifeboat Associ- 
ates, 1651 Third Ave., New York, NY 
10028) (see Fig. 1), Microplan (Chang 
Labs, 10228 N. Stelling Rd., Cupertino, 
CA 95014), MagiCalc (Peachtree Soft- 
ware, 3 Corporate Square, #700, Atlan- 
ta, GA 30329), SuperCalc (Sorcim, 405 
Aldo Ave., Santa Clara, CA 95050), 
Multiplan (Microsoft, 10700 Northrup 
Way, Bellevue, WA 98004), and Calc- 
Star (MicroPro , 1 299 4th St . , San Rafael , 
CA 94901). 

Phase One Systems (7700 Edgewater 
Dr. , Oakland, CA 94621) produces Mas- 
terplan, a spreadsheet program to run un- 
der the OASIS operating system. 

The business-software market has its 
share of programs for general ledger, 
accounts payable/receivable, and 
payroll. But financial-planning programs 
are in a class by themselves, providing a 
practical, time-saving service for the 
business environment. r-e 



Electric Power 
Pollution, 

Spikes, 

Interference 
& Lightning 
HAZARDOUS to 
HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

ISO-1 7 MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

Master-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1-800-2254876 

(except AK, HI, MA, PR & Canade) 

^SATISFACTION GUARANTEED! j 


Electronic Specialists, Inc. 

171 South Main Street, Natick, MA 01760 
Technical & Non-800; 1 617-655-1532 


ATTENTION 

TECHNICIANS 


ARE YOU TIRED 

of being 

“only a serviceman” 
or 

“just a technician”? 

THE LETTERS “GET 
AFTER YOUR NAME SPELLS 

“PRIDE” 


TRY IT ^ 

Take pride in 
your profession 
Decide to beaCET\ 



For information about; exam dates; 

requirements; study guides’ 

other. 

Send to: NESDA/ISCET 
2708 W. Berry St. 

Fort Worth, TX 76109 
(817)921-9101 


Name 


Address 
City 


_ St. Zip_ 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 



HOME 

STUDY 


Earn Your 

DEGREE 


No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 


Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



JRN 

CRVSTRls 


• General Communication 

• Industry 

• Marine VHF 

• Scanners 

• Amateur Bands 

• CB Standard 

• CB Special 

• Microprocessor 



Call or Write 
JAN CRYSTALS 

P.O.Box 06017 

Ft. Myers, FI. 33906-6017 

All Phones (813) 936-2397 


HEART RATE MONITOR 

continued from page 48 


you cannot divide by zero. When the 
Heart-a-Matic is first turned on, there is 
no guarantee as to what data will be 
present on the data bus. The 4508 that 
controls the bus at power-up will come up 
with data that seems to vary with the 
particular IC used. In a nutshell, there is 
no guarantee that there won’t be all zeros 
on the data bus when the power is first 
supplied. The problem is resolved by 
IC22-e. It is configured as a half- 
monostable that outputs a pulse about one 


and a quarter seconds long. The IC is 
connected, via diode D2, to the most- 
significant-bit on the data bus. 

When power is first turned on, the out- 
put pulse insures that there is some num- 
ber greater than zero on the bus. Without 
that half-monostable and the “Mickey 
Mouse Logic’’ (M^L) using D2, all zeros 
might appear and the Heart-a-Matic 
would try to divide by zero. If that hap- 
pened, the batteries would give out before 
the answer showed up in the display. 

The 12-volt power supply is made up of 
eight “AA’’ cells connected in series. Its 
output is fed to a standard 7805 regulator 
used in a slightly non-standard way. Be- 

continued on page 113 




"Our tests show that the 
Shu re VI 5 Type V not 
only lives up to the 
claims made for it, but in 
virtually every respect 
OUTPERFORMS the best 
cartridges we have pre- 
viously tested. ...It is hard 
to imagine how the VI 5 
Type V could be 
improved significantly. 

It offers the MOST PER- 
FORMANCE in the most 
areas, plus the most con- 
venience and safety in 
installation and opera- 
tion."— Julian Hirsch, 
Stereo Review, June, 1982 


"...(The VI 5 Type V) 
is definitely the FINEST 
pickup Shure has ever 
made, which makes it 
one of the finest ever 
made, period."— High 
Fidelity, July, 1982 
"... In a world of 
audiophile discs with 
demanding tracking 
requirements, the Shure 
VI 5 Type V KEEPS AHEAD 
of the times."— 

Rich Warren, Chicago 
Sun-Times, June 4, 1982 

"(The VI 5 Type V) 
REDEFINES its maker as 


design not only from the 
beginnings of micro- 
groove technology but 
well into the future of the 
LP disc."— FM Guide 
(Canada), June, 1982 
"... It may be safe to say 
that this cartridge's excel- 
lent tracking ability is 
NUMBER ONE in the 
world. Provides exquisite 
and elaborate sound."— 
Swing Journal (Japan), 
May, 1982 

Find out why the critics 
are so excited: Send for 
free fact-filled brochure 
AL694A. 



Call for the name of 
the dealer nearest you 
800-323-6556. Ask for Dept. R15. 
In Illinois: 800-942-6345. Ask for Dept. R15. 


Shure Brothers Inc., 222 Hartrey Avenue, Evanston, IL 60204 
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Pttfcis:, 




OF THE EIGHT MAJOR 
CAPACITANCE INSTRUMENTS 
MADE, ONLY THE CM- 100... 

DETECTS 

lEAKAGE 

(and at half the price!) 


Usefulness — Measure capacitors 10pF 
leakage 1 nA or .005 C.V., 
whichever is greater. Accuracy — To 2% 
depending on range. Dependability 
Ruggedized construction; 1 yr. warranty. 
Versatility in circuit measurement of 
capacitance and leakage. Output signal 
proportionate to measurement. Portabil- 
ity-— 350 Hr. Battery Life. 

*To 25,000pF with externa! voltmeter 

Send check, address (NO P.O. BOX) plus $3.50 
Handling. CT res. add TVz % tax. 

Phone orders: (203) 423-7940 


ANDERS PRECISION INSTRUMENT CO., INC. 

4 Bridge SI. Plaza, P. O. Box 75 Willimanlic. CT 06226 
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^FREE 



L.E.D.S 


A $2.00 VALUE 


You can now receive ten prime T-13/4 or 
T-1 red LEDs absolutely free. It is our way of 
introducing you to the quality parts we of- 
fer. 




14803 N.E. 40th Dept. RE092 
Redmond, WA 98052 


Yes, Please send me 10 Free LEDs, plus 
your brochures on additional products 
available. I prefer □ T-1 □ T-1 3 / 4 . 


NAME 

ADDRESS - 

CITY ST ZIP 

Please Include $1.00 to help cover postage and 
handling. 


COMMUNICATIONS CORNER 

continued from page 78 

the volume level: The loud sounds are 
clipped, while the soft sounds are allowed 
to pass through unprocessed. 

Clipping the audio waveform causes 
distortion, and results in the generation of 
odd-order harmonics. For example, if the 
modulating signal is 1.5 kHz, clipping 
will produce substantial output at the third 
harmonic of 4.5 kHz and the fifth 
harmonic of 7.5 kHz, which are outside 
the upper narrow-band FM limit of 3 kHz. 
A low-pass filter consisting of R2/R3 and 
C2/C3/C4 strips out everything above 3 
kHz before the signal gets to the next 
modulation amplifier. 

The output from the amplifier is fed to a 
potentiometer, R4, which serves as a 
“deviation” (modulation level) adjust- 
ment, and then on to a varactor diode 
that’s connected to the master oscillator. 
In that type of circuit it’s necessary only 
to adjust the deviation control until the 
test equipment indicates the desired de- 
viation. 

Confusion sometimes sets in if a sepa- 
rate clipping adjustment is provided. 
Note that in the circuit shown, the clip- 
ping level in relation to the microphone 
signal is fixed; it’s established by the pre- 
amplifier’s gain and by diode Dl. You 
will often find that there’s a gain control 
for the preamp, or a level adjustment be- 
tween the preamp’s output and the clip- 
per; either way, you can set the degree of 
clipping for a specific level into the mic- 
rophone, or tailor the clipping level to the 
voice level of a specific user. Just remem- 
ber that the transmitter’s deviation — the 
modulation of the RF signal — is set with a 
single control. R-E 


ANALOG DESIGN 

continued from page 103 


be found using equation 19. Com- 
plications arise if that voltage must be 
negative with respect to ground. Now the 
upper terminal of Rx should no longer be 
connected to + Vdd» but is instead con- 
nected to a negative supply. That supply 
is called — Vgg- Equation 19 still ap- 
plies, except that - Vqg is substituted for 
Vdd- The values of Rx, Rg» and Rs are 
still found as outlined above for the JFET. 

Transistor applications 

From here on, we will concentrate on 
designing practical circuits that use bipo- 
lar and FET transistors. We will start with 
small signal audio applications and con- 
tinue our discussion detailing high fre- 
quency circuits, feedback, and so on. 
Regardless of what type of circuit you are 
designing, you will need to apply the 
material we’ve detailed over the past two 
months if you are to be successful. R-E 


GIANT 

HEAVY DUTY 
TRUCK TARPAULINS 


12x16 

$23 

26x40 

$89 

16x20 

$32 

26x55 

$115 

20x20 

$36 

30x60 

$145 

18x24 

$38 

50x100 

$390 

18x32 

$50 

60x120 

$547 

20x30 

$50 

50x150 

$562 


Before Midnight Oct. 17 


Firestone Tarp Mfg. will send any of the 
above truck size tarpaulins to any reader of 
this publication who reads and responds to 
this test before midnight Oct. 17. Each tar- 
paulin Lot (#Z-18, PVC) is constructed of 
high density fabric (with virgin grade in- 
gredient, supplied by Gulf Oil Co., Dow 
Chemical Co., and Union Oil Co.) with nylon 
reinforced rope hems, double lock stitched 
hems, electronically welded seams, 1 00% 
water proof, #4 {V 2 " dia.) metal grommets 
set on 3 ft. centers with reinforced triangular 
corner patches and are recommended for 
all heavy duty use, and all bulk or pallet 
riding materials, and will be accompanied 
with a LIFETIME guarantee that it must per- 
form 1 00% or it wmI be replaced free. Add $7 
handling & crating for each tarp ordered, 
Firestone Tarp Mfg. pays all shipping. 
Should you wish to return your tarpaulins 
you may do so for a full refund. Any letter 
postmarked later than Oct. 17, will be re- 
turned. LIMIT: Fifty (50) tarps per address, 
no exceptions. Send appropriate sum 
together with your name & address to: Tarp 
Test Dept. #496FA, Firestone Tarp Mfg., 
Inc., 6314 Santa Monica Blvd., L.A., CA., 
90038, or for fastest service from any part of 
the country call collect, before midnight 7 
days a week (21 3) 462-191 4 (Ask Operator 
for) TARP TEST #496FA, have credit card 
ready. 
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COMPUTERS 

Complete Microprocessors line, peripherals & Terminals. 


Visicalc 200.00 

MicrosottZ/80 320.00 

IDS PRISM 80 call us 

IDS Prism 132 call us 

Epson MX-100 call us 

TI-745 1440.00 


SOROC IQ 130... 590.00 

TI-99/4A 279.00 

Epson MX-80 call us 

Color Monitor call us 

TI-810 1395.00 

80 Column Board ..245.00 


Texas instruments 


Invest. Anal 

....$ 42.00 m 

B TI-59 

$175.00 

Accessories . . . 

Call us ■ 

■ TI-55 II 

. . .39.95 

TI-58C 

80.00 ■ 

H Speak & Spell 

. . .49.95 

PC100C 

155.00 g 

3 Tl Programmer LCD 

. . .54.95 

Tl BAH 

39.00 

» MBA 

. . .49.95 


HEWLETT-PACKARD 


HP/37E 72.00 

HP-33C 85.00 

HP-34C 115.00 

HP-38C 114.99 

HP-4 1C Prog 180.00 

HP-41 CV 234.00 

HP-41 C Printer 285.00 

HP-41CCRDRDR.. 169.00 
HP/85 1990.00 


HP-1 1C NEW call us 

HP-12C NEW call us 

HP-41 C Mem Module . .26.00 

HP-67 295.00 

HP-97 570.00 

Quad Ram call us 

Application Pac call us 

HP/83 1470.00 


HP/125 Computer., call us 


SCM TYPEWRITER SPECIALS 

SCM 2200 $284.00 INTREPID $274 00 

SCM 2500 294.00 CLASSIC 12 ;i64.00 

All units shipped in original cartons with accessories 
according to manufacturer’s specification. Send 
money orders, personal check 2 weeks to clear. In 
Illinois add 6% sales tax. Add $6.95 minimum ship- 
ping & handling charges per unit. We ship UPS. 
Subject to availability. Written warranty for specific 
products can be obtained free upon request. Above 
prices are for mail order and prepaid only. Prices and 
specifications subject to change without notice. Send 
mail orders.. 


0iaSih*6, 9 mc, 

519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144 


110 CIRCLE 57 ON FREE INFORMATION CARD 





NEW BOOKS 


For more details use free information card inside back cover. 


FREQUENCY SYNTHESIZERS THEORY AND DESIGN (Second 
Edition) by Vadim Manassewitsch. John Wiiey & Sons, inc., One 
Wiiey Drive, Somerset, NJ 08873. 582 pp inciuding appendices 
and index; BVa x 91/4 inches; hardcover; $36.00. 

The original edition of Frequency Synthesizers v\/as the first book to 
provide designers and users with a comprehensive treatment of the 
basic principles of synthesizer design, and an understanding of the 
problems often associated with It. This second edition is a significant 
expansion and updating of that volume. As with the first edition, this 
book recommends design procedures, provides useful design tools, 
and demonstrates the implementation of theory and circuit design with 
numerous practical examples. 

Definitions and comprehensive descriptions of Important concepts, 
such as phase noise and spurious outputs, and techniques for their 
analysis and measurement, are also provided. Detailed descriptions 
of some synthesizers are given to show the practical use of the design 
techniques that are presented in the text. 

New to this second edition are two approaches— coherent direct 
digital synthesis and fractional-N phase-locked loop— in the chapter 
on frequency synthesis; updated test-equipment information; two new 
state-of-the-art synthesizers Illustrating the application of design prin- 
ciples, and an entirely new chapter of troubleshooting techniques. 
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AMATEUR RADIO THEORY AND PRACTICE, by Robert L. Shrad- 
er W6BNB. Gregg Division, McGraw-Hiil Book Company, 1221 
Avenue of the Americas, New York, NY 10020. 340 pp inciuding 
appendices and index; 7Va x 9V4 inches; softcover; $14.95. 

For those who want to get an amateur-radio license, here is a 
complete beginner’s text that requires of the reader no previous 
background in radio or electronics. It explains in simple terms all of the 
basic theory that is needed to pass any and all of the amateur-radio 
license examinations given by the Federal Communications Commis- 
sion (FCC). This volume is also valuable for the licensed amateur as it 
contains much information that the amateur needs to know In order to 
operate a radio station and Its equipment properly. 

The first chapter discusses the scope of the Amateur Radio Service, 
the five grades of amateur licenses available, and some of the in- 
teresting phases of amateur radio that a license will allow one to enjoy. 
Chapters 2 through 20 present the basic electrical, electronics, and 
radio theory that should prepare the reader to pass any of the written 
license tests. Chapter 21 Is a “how to’’ that outlines how the reader can 
learn to send and receive Morse code at the speed required for any of 
the amateur licenses. Chapter 22 contains a nontechnical condensa- 
tion of many of the important amateur-radio rules and regulations that 
were not included in the earlier chapters. 

Each chapter contains its main body of Information plus a very 


DISCOUNT TEST EQUIPMENT 

LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS 


KEITHLEY 


130 


1 

31/2 Digit • 5 I 
Functions • 

t' 


0.5% DCV 


Accuracy 


$122 



135 


41/j Digit • 
0.05% DCV 
Accuracy • 
5 Functions 


$229 


B & K 


1405 


1479BP 



5 MHz 3” Scope • 
10mV/Division Vertical 
Sensitivity • More 


Dual Trace 30 MHz Trig- 
gered • 11.7nS Rise Time 
• 5mV/cm Vertical Sen- 
sitivity • Probes • More 


$285 


$882. 


FLUKE 


8024B 


8062A 



BECKMAN 

TECH 310 HD-100 


LEADER 

LBO 522 


LBO 524L 


’■Hi 

31/2 Digit • 7 

mmmmmm 

Functions • 


29 Ranges • 
0.25% DC 

A 
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HICKOCK 

LX303 LX304 


$162 


New Model • 20 MHz 
Dual Trace • 0.5 mV Sen- 
smvity.More 


New Model • 35 MHz 
Dual Trace • 0.5 mV Sen- 
sitivity • More ^ 

$1206 



WM. B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, LA 70116 


m 


Over 70,000 electronic items 
in stock for immediate delivery. 




CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 
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As an introduction to our fine line of deluxe 
soldering tool holders, EDSYN is offering the 
following FREE special. With the purchase of 
holder models IP289, B-170, orTL194, you receive 
at no further cost an Ersa® TIP 16 16W/115V 
soldering tool featuring mechanical temperature 
adjustment as well as two Loner® combination 
tip and nut wrenches. 


IP289 Idle-rest® SOLDERING TOOL POD 


Internal construction 
with air vents keeps the 
temperature of the 
holder safe to the 
touch. Includes tip 
cleaning sponge and 
bench top mounting 
boss. Designed for use 
16 and Loner® model 



only with Ersa® TIP 
soldering Instruments. 



B-17 0 idle resL 


Fully engineered 
soldering station 
designed with safety In 
mind. Numerous deluxe 
features Include: 
safelock release, ther- 
mal cover, sponge, cleaning basins, reservoir, 
and solder spool. Designed for use with Ersa® 
TIP 16 and all Loner® model soldering In- 
struments only. 


TL194 

piMpouieidleresl 


A complete soldering 
station 

sponge, water reser- 
voir, parts tray, roll of 
solder & wick. Suitable for bench mounting. May 
be used with 'most types of soldering tools. 


For more information, see your local EDSYN Service 
Center distributor or call EDSYN at (617) 747-3346. 

Seiul |)0l FREE WI6APRY T.M. on your company letterhead 


and 70 Oaoa FORM 325A COMPLETE 

of^^^CENTURY Soldering Product^ ^ 




, SERVICE CENTER 

COLUMBIA CIRCLE. PLYMOUTH, MASS. 02360 (61 7) 747-3346 

GOOD TOOLS REDUCE 

Poo6i! 

I ■ j r ^ :» ■ .LJ_ I ■ -I _ ■■■> . ¥ HI M l m y_ m J ' 






helpful checkup quiz, every few pages — answers to be found on the 
following page. And at the end of chapters, you will find representative 
questions listed under the five amateur-license grades. 
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PET BASIC: TRAINING YOUR PET COMPUTER, by Ramon 
Zamora, Robert Albrecht, and William Scarvie. Reston Publish- 
ing Company, Inc., Reston, VA 22090. 310 pp including appen- 
dices and Index; 5Va x dVa inches; softcover; $12.95. 

If you are a newcomer to the PET, you’ll find that each chapter in this 
book has been written for those learning to use the PET. There are 
many examples, do-it-yourself exercises, and fun-filled explorations. 
The text will encourage the user to experiment and try out the numer- 
ous features and capabilities of the PET, it even shows how to create 
graphical Images on the PET screen without difficulty. 

For those who have been PET owners for some time, this book will 
prove to be a handy reference source, and a means of discovering 
new things that the PET can do. Each chapter Includes a set of 
exercises for review that will help the owner to learn more, and 
develop greater skill in using that dynamic machine. 
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INTRODUCTION TO RADIO FREQUENCY DESIGN, by W.H. Hay- 
ward. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. 383 pp 
including index; 7 x 9y2 inches; $27.95. 

This book is designed for three specific reader groups: the working 
engineer, scientist, technician, or manager; the student of engineering 
or computer science, and the electronics hobbyist, including the radio 
amateur. 

A central theme emphasized throughout the book Is simplicity. More 
formal treatments of individual subjects are found in the references 
listed at the end of the individual chapters. Mathematics Is used in the 
text as required to convey information to the reader. 

The individual chapters cover: low-frequency transistor models, 
filter basics, coupled resonator filters, transmission lines, two-port 
networks, practical amplifiers and mixers, oscillators and frequency 
synthesizers, and the receiver: an RF system. R-E 
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inAKESTHKKSKIN 
ANDGUTSTOMAKE ATOUGH 
TOOICASL 


With rising production costs and smaller profit margins there 
must be a really strong commitment to excellence if superior tool 
cases are to continue being produced. 

Platt is making this commitment. Their thick skinned tool cases 
are still made of the finest, high grade industrial materials. (Like 
durable ABS thermOTlastic, for instance.) 

Their guts still feature the industries only One-piece molded 
pallet? There are no seams, stitches or rivets— the pockets can’t 
tear loose. 

And Platt has the only one year warranty on case and pallet. 

So, contact Platt for complete information on tiieir full line of 
tough, durable tool cases and your nearest distributor. 


♦Pat. No. 3,880,285 


piott 


Cases for business and industry. 
2301 S. Prairie Ave., Chicago, 111. 60616 (312) 225-6670 
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HEART RATE MONITOR 

continued from page 109 


cause R27 is placed on the ground leg of 
the regulator, we are able to trick the 
device into putting out six volts instead of 
the standard five. That operating voltage 
was chosen for the Heart-a-Matic to pro- 
vide a compromise between battery life 
and reliable operation. The monitor 
draws an average of 60 milliamps during 
operation allowing long battery life. 

A low-battery warning is provided by 
R47, Q3, and SCRl. The voltage at the 
base of Q3 determines the voltage drop 


across R46. When it reaches a particular 
level, enough current will flow through 
the resistor to provide sufficient current to 
trigger SCRl. When the rectifier fires, 
the signal is routed to the decimal points 
of the display with the help of another bit 
of M^L logic, causing them to remain lit 
constantly. Diode D1 allows the beep 
generator to continue operating, and re- 
sistor R7 was chosen to make the decimal 
points light up much more brightly than 
they do during the heartbeat — so there 
will be no mistaking that the batteries are 
getting low and should be replaced. 

The trip point of SCRl is set with R47, 
a 500 kilohm multi-turn potentiometer. 


Once the decimal points light, the SCR’s 
latching action will keep them lit. Note 
that if the Heart- A-Matic is rapidly turned 
on, off, and back on again, the low- 
battery warning will appear. That’s be- 
cause C25 has not had time to discharge 
completely and the remaining charge 
fools the low-battery circuit into thinking 
that the batteries — not the capacitor — are 
not putting out enough voltage. A wait of 
about ten seconds is sufficient to prevent 
that from happening. 

Now that we know how the Heart-a- 
Matic works, the next step is to build one. 
We will show you just how that is done in 
the next part of this article. R-E 


Tfir frieiidl.v compttler 


TOLL 

FREE 


1 - 800 - 841-0860 


TRS-80 Model II From *2988 

TRS-80 Model 16 From *4158 

TRS-80 Color Computer. From *299 

TRS-80 Model III From *609 

Centronics 739-1 *469 

Smith Corona TP-1 

Daisy Wheei Printer. . . w39 

VIC-20 Computer *249 


BUY 

DIRECT 

SAVE 


TRS-80“by RADIO SHACK - BUY DIRECT-DISCOUNT PRICES 

111020 PURE RADIO SHACK EQ UIPMENT - FREE COPY OF WAR RANTY UPON REQUEST SBB bmith-corona 

WE CARRY THE FULL 


TRS-80 PRODUCT LINE 

*WRITE FOR FREE CATALOG* 

MICRO MANAGEMENT 
SYSTEMS, INC. 

PARCEL DIVISION - DEPT NO. 15 
2803 Thomasville Road East 
Cairo, Georgia 31728 
GA. & INFO 912-377-7120 



Thousands of Satisfied 
Customers Since 1978 

TM - Tandy Corporation 
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ANNOUNCING • ■ ■ 


MICROWAVE TV 
CONVERTERS 



MODEL DCV-1-A 



DOWN CONVERTER/ANTENNA 
COMBINATION 


• 2 MICROWAVE PREAMP STAGES for maximum gain 

• ONE PIECE CONSTRUCTION simplifies installation 

• ALUMINUM AND ZINC PLATED STEEL for durability 

• BUILT IN A/B SWITCH with more than 95dB isolation 

• 2. 1-2.6 GHz Covers all ham, commercial and ITFS 
channels 


Years of enjoyment are yours with our model OCV-1-A. Two preemp stages coupled 
with the yegi entenne/housing provide a typical system gain of 53dB. 


YOU GET: 75' downlead 
3' jumper 

300 ohm matching transformer 
detailed instructiom 


TRITON 

MARKETING CORP. 


INTRODUCTORY PRICE 

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS 

DEALER INQUIRIES INVITED 

VISA, MASTERCARD ACCEPTED 


679 REMSEN AVENUE 
BROOKLYN, NEW YORK 11236 



TELEYISIOi 


From 


TRITON MARKETING 


CORP. 


AsaaMaLiD a Tasrco 
LIST - $176.00 

ONLY 

$ 149.95 


THE LEADER IN MICROWAVE ENTERTAINMENT DEVICES 


COMPLETE SYSTEM PACKAGES 

FOR HOME AND COMMERCIAL APPLICATIONS 


DISTRIBUTORS OF QUALITY; 

O ANTENNAS O REMOTE ACTUATORS ©ACCESSORIES 

OLNA'S O SMATV EQUIPMENT ©RECEIVERS 


We Invite Qu©tati©ns f©r Expert 


212 - 345-8000 


TRITON 

MARKETING CORP. 


679 REMSEN AVENUE 
BROOKLYN, NEW YORK 11236 


212 - 345-8000 
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RADIO-ELECTRONICS 


MARKET CENTER 


SATELLITE TELEVISION 


SATELLITE TELEVISION! Super discount prices. 
Don’t spend too much — call us! COMMUNI- 
CATIONS CONSULTANTS 501-452-3149 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00, electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843, 
Erie, Ml 48133 (419) 726-1095 


ferent sections. Free satellite aiming chart and 
microwave interference handbook ($10.00 value) 
included. $9.95. TMS CO., P.O. Box 8369, Rose- 
ville, MN^55113 


MICROWAVE TV downconverter, assembled 
and tested $44.95, kit $29.95, power supply kit 
$29.95. Fully illustrated instruction manual in- 
cluded. Satisfaction guaranteed. Check, MO, 
COD. XANDI, Dept. 41, Box 25647, Tempe, AZ 
85282 


SATELLITE television ... Howard/Coleman 
boards to build your own receiver. For more in- 
formation write: ROBERT COLEMAN. Rt. 3, Box 
58-ARE, Travelers Rest, SC 29690 


SATELLITE Super-Mixer: DBM-41 50A. Clean up 
your TVRO receiver! Near theoretical perfor- 
mance; flat response, DC-1500IF SMA con- 
nectors; $69.50— CK/MO/COD RIGEL SYS- 
TEMS, 2974 Scott Blvd., Santa Clara, CA 95050 
(408) 727-3628 

LAST CHANCE for FREE $200.00 value TVRO 
P.C. board set when you Join our development 
group. Prices are going up. Build your own com- 
plete system low as $700.00. Newest designs, 
group purchasing, etc. Aiming chart and data 
$1.00. Construction plans $10.00, membership 
$50.00. PC board sets $75.00. COMPUTER SAT- 
ELLITE SERVICES, 1604 N Smith St., Spokane, 
WA 99207 (509)534-8088 6-9 PM PST 

SATELLITE equipment catalog. Over 25 of the best 
manufacturers and suppliers. LNA’s, receivers, an- 
tennas, and complete systems covered in four dif- 



Satellite — 
Computer — 
Test Equipment — 


DISCRETE 70 MHz PLL — Replaces NE564 video demodulator with- 
out the need for an ECL divider. (70 MHz I.F.). Guaranteed tracking 
to 85 MHz. Wide bandwidth. Lower C/N, reduced ‘tearing.’ May be 
remotely tuned. 

Kit(M82-010K) $124.95 

A& T(M82-010T) $159.95 

TUNEABLE AUDIO DEMODULATOR - Tunes from 5.4 to 8.2 MHz. 
Switchable 5 KHz LP filter for Canadian birds. Tuning diodes in- 
cluded. Two of these and a couple op-amps required for stereo. 
(MTV) 

Bare Board (M81-020B) $24.95 

Two Boards (M81-021B) 39.95 

CANADIAN AUDIO DESCRAMBLER - Turfe in those chirping' sub- 
carriers and hear what you've oeen missing. 

Bare Board (R82-010B) $24.95 

Kit (R81-010K) $59.95 

A & T(R81-010T) $94.95 

LO — OHMS ADAPTOR — Adapts normal VOM or DVM to measure from 
.001 ohm to 5 ohms using single 9-volt battery. Super simple cali- 
brations. 

Bare Board {M82-100K) $14.95 

Kit(M82-100K) $29.95 

A & T (M82-100T) $49.95 

MODEM — Bell 103 (300 bps) compatible Answer/Originate modem. 
No acoustic coupler required. RS-2,32 serial I/O. 

Bare Board (R8 1-1 OOB) $24.95 

Kit (R81-100K) $69.95 

A & T(R81-100T) $99.95 

All prices include complete and comprehetf^ve, documentation, 
postage and handlin| C O D. orders accepted! Call or write for 
catalog. Dealer inquiries invfteo. 


Digicom Engineering, Inc. 

P. 0. Box 1656. Kodiak. Alaska 99615 
907-486*5 1 1 8 907-486-62 1 5 

OPEN 10 AM TO 8 PM PST 

DESIGNS IN CONSUMER ELECTRONICS 
DC TO LIGHT 
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DRAKE satellite receiver with modulator installed 
only $969.00. Satellite and microwave catalog 
$1.00. TEM MICROWAVE, 22518 97th Ave. No., 
Corcoran, MN 55374 (612) 498-8014 


SATELLITE TV 

FANTASTIC 80 IBM CHANNELS 


New antenna construction plans plus big 8x1 1 
book loaded with aiming info. kits. LNAs and re- 
ceivers at wholesale prices. Far better than cable 
TV! Enjoy crystal clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COD order. line (305)862-5068 Now. 

Global TV Electronics. P.O. Box 219-F. Maitland. FL 32751 



SATELLITE TV WEEK 

The most complete weekly listings. We cover more than 
just SATCOM 3. Send $1 for semple copy. 

Satellite TV Week 

P.O. Box 308, Fortuna, California 95540 

Call toil free: (800) 3S8-9997 • California (707) 725-2476 


BUSINESS OPPORTUNITIES 


LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292, Brooklyn 11230. Phone 
(212) 434-0781. Eves. 434-1825 


ASSEMBLE profitable devices at home. Ex- 
ceptionai opportunities— without investment. 
ENTERPRISE, 1133-R, Linwood Place, Utica, 
NY 13501 


ATARI repair business. Start your own. Send $5.00 
for more information to: IRATA REPAIRS, 2562 
East Glade, Mesa AZ, 85204 

USED TV’s— tougher the economy— more the de- 
mand. Get started in this lucrative part or full time 
business out of your own home. Complete details on 
how to buy, sell, price service tips, much more. 
$5.00. USED TV^s, Dept. RE, Box 19754, In- 
dianapolis, IN 46219 

PROJECTION TV ... Make $200.00 -f per evening 
assembling projectors ... Easy ... Results equal to 
$2,500.00 projectors ... Your total cost less than 
$15.00. ... Plans, lens & dealer’s information 
$14.00. ... Illustrated information free ... MACROM- 
GAX, Washington Crossing, PA 18977. Credit card 
orders 24 hours. (215) 736-2880 

MAJOR Northern California electronic replace- 
ment parts retailer. Solidly established, high profit, 
recession resistant business. $750,000.00 includes 
all assets, ten year lease, and flexible terms. GBS, 
Inc, agt. (916) 381-8020 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing Busi- 
ness— without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235 


PROFITABLE ONE-MAN 

ELECTRONIC FACTORY 

Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek, CA 94597. 


MAKE money selling electronics. Wholesale dealer 
catalog $5.00 (redeemable). ETCO, Dept. 533, Box 
840, Champlain, NY 12919 

MAIL order — electronic components — well es- 
tablished high profit market. Start your own busi- 
ness. I have the expertise and working tools to send 
you on your way to an exciting future. For further 
details write to: STAN L., 45 E. 1 7th St., Suite 1101, 
NYC, NY 10003 


McKAY SETS THE STANDARD FOR 

COMPACT AM RECEIVING 
ANTENNAS 

DA100D OUTDOOR ANTENNA and 
DA9-OL4 LOOP ANTENNA 

For specs & details contact these dealers 

HARVEY RADIO & BARRY ELECnfONICS New York City 
HENRY RADIO Los Angeles. CA 
GILFER ASSOCIATES Park Ridge. NJ 
EDMOND SCIENTIFIC CO. Be "ington, NJ 
ELECTRONIC EQUIPMENT BANK Vienna, VA (D C. Area) 
PROMAR Tampa, FL 

FfiANK L. BEIER RADIO INC. Jefferson. LA 
THE BASE STATION Concord, CA 
J-MAR ELECTRONICS Toronto. Canada 
INTERNATIONAL RADIO WORLD INC Vancouver. Canada 




800/854-7769 Local *714/621-6711 
except Telex • 910-581-4990 

Calif., Alaska, Hawaii 



G. E. McKAY & CO. 

Ills. College Ave. 
PO Box 5000 
Claremont, CA 91711 


McKyy 

SINCE 193^ 


SAVE 



YES! you can save up to 90% on 
a computer for home or business 
$150.00 buys a 4 MHz Z80A with 
64KB & a real Front Panel 
$200.00 for a 24x80 CRT and the 
list goes on-A/D, D/A, etc 
Send for F/7<££ BROCmRL TODAY! 


Digatek Corporation, Suite 160 
2723 West Butler Drive 
Phoenix AZ 85021 

ROLL-YOUR-OWN TECHNOLOGY AND 
SAVE A BUNDLE 


REVERBERATION 

FOR ORGANS 


Solid state with controls for rever- 
beration and room size. 

EVERY ORGAN SHOULD 

O yVN ONE. Send for free flyer— 

DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY 
SACRAMENTO. CALIFORNIA 95826 Dept. B 


Get active public service frequencies for your 
area covering police, fire, government, 
emergency, aircraft, amateur and more. Send 
$2.00 along with your name and address, in- 
cluding zip code, to Betty Bearcat, c/o Electra 
Company, P.O. Box 29243, Cumberland, IN 
46229. 
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SANYO 

STK-0050 

$020 

(Minimum 10) 


The LARGEST selection 
Japanese semiconductors! 


of\ 
s/ \ 



SANYO 

2SD613 

70« 

(Minimum 10) 



Matching XFMR 

JB-300 


44$ 

““ (100-up) 

48 * (10-99) (Minimum 10) (Minimum 10) 

(The above special prices are effective until October 1, 1982) 



Popular Diode 

GH3F (for SONY) 

95 * 



semiconductors 


A810 

A814 

A815 

A816 

A817 

A818 

A826 

A835 

A836 

A837 

A839 

A840 

A841 

A842 

A844 

A847 

A850 

A858 

A872 

A885 




1.80 2.00 2.20 


1.15 1.30 1.60 


A908 

A909 

A912 

A913 

A914 

A915 

A916 

A917 

A918 

A921 

A929 

A934 

A939 

A940 

A942 

A948 

A949 

A952 

A953 

A954 

A965 

A966 

A968 

A970 

A979 

A981 , 

A982* 



B595 

B596 

B600 


C1308K 2.60 290 

C1312 ..25... 

C1313 30 

Cl 316 j|.00 4.60 

Cl 31 7 / .25 .30 


C1447 
Cl 448 
C1449 
C1464 
C1472 ' 

mm 

Cl 5 14 
C1520 
Qiser 
^1568 
/C1569 
C1571 
Cl 573 
Cl 579 
Cl 583 
Cl 584 
Cl 585 
Cl 586 
Ct«|Sf 

2.25 

C1824 .70 

cieas '. ' 1.00 

mm.-"' ' 70 

C1627 .40 

Cl 628 .60 

C1629 1.40 

Cl 647 .70 

Cl 648 .25 

C1663 2.00 

C1664A 2.20 

iCl667 2.90 

Cl 669 .80 

8,^5- m- 

CI67S. .J .30 
CI676 i .30 
CI678 ^ .80 

Ct68l .25 

Ct688 1.60 

CI684. . .30 

Ct685 .25 

CI687 i .30 
Ct708 ' .30 

Ct723 .90 

CI728 . .70 

C|730 > .35 

C|735 I .80 
cr74q. J .30 
Ct755 .90 

Ct75e .90 

CI757 .90 

Ct760 - .65 

Ct775 I .30 
Ci776'< .40 

cieia 2.75 

Ct811 1.20 

C1615 .30 

Ct616 I 2.20 
C1626 i .90 
Ct827 * .80 


.70 80 

1.00 


1.00 1,20 1 40 


6.20 I 
6.65 I 
6.80^ 


.60 

3.60 

1.5Q 


.60 .65 

.35 .40 

1.00 1.20 

1.80 2.20 

3.00 3.25 

.95 1.05 

1.30 1.40 

.80 .90 

JO 

80 .96 


-96 t'xOO' 


.80 1.00 
1.60 t;60 

.40 >A5 


1.00 

4.20 

24S» 

'3.2D 




4:00 4.20 

5.60 5.95 


'^.00' 3.40 
3.50 3.90 


»7 5.20 5;60 5:90 I B600 5.20 5.50 5.90 | C1306 130 IAS 160 1 C1^ 2:00 

Special 100-up pricing available. For a complete listing of 1C 

■ 1 1 I I 


. 4:20 4.45 

6.95 7.40 

7.90 8.25 


3.« 3.80 

4.00 4.^ 


3.80 

9.60 


.50 

9.30 




.45 .55 

1.90 2.20 

1.10 1.25 

.45s.-- - 

V >a 80 '■ 

2.70 2.95 


D667A 

D669A 

D712 

D716 

D718A 

D721 

D725 

D726 

D727 

D728 

D733K 

D736A 

D738 

D743 

D745 

D746A 

D755 

D756 

D758 

D759 

D760 

D761 

D762 

D766 

D770 

D789 

D790 

D793 

D794 

D822 

D833 

D838 

D843 

D844 

D845 

D847 


1.00 1.20 1.30 


D895 


2.20 2.60 2.90 

2.20 2.60 2.90 

4.00 4.40 4.80 

3.90 4.30 4.60 

.50 .60 .70 

2.95 3.30 

4.30 4.60 

4.80 5.20 


4.90 


.40 


1.10 

1.10 1.30 1,50 

1.40 “ - 

1.60 

2.40 


D903 
D904 
D947 
D993 
D994 
D995 
D1012 
01 029 

01046 

01047 

01048 
01060 
01061 
01062 

01063 

01064 
01077 
01111 
01138 

MISC. TRANSISTORS 
BU208 4.00 4,40 4.80 

BUY69A 4.00 4.40 4.80 

SE1010 .30 .40 .50 

SE5020 .95 1.10 1,20 

9G6P9 . 6.20 6.70 7.40 

..X,' 6.20 6.70 7.40 

9SF248 6.80 7.20 7.50 

MARANTZ TRANSISTORS 
2.60 2.80 3.20 

mms -..'^2.20 2.40 2.60 

f56080A 4.20 4.45 4.60 

S6080B 4.40 4.70 4.90 

iS6087A 6.90 7.20 7.40 

p0^-.'6.9O 7.20 7,40 

^ERICAN TRANSISTORS 
.BF155 .80 .90 1.00 

M«g3p|')2.95 3.20 ‘ 

*' 2.75 ‘ 


3.40 

2.50 2.65 2.75 



1.00 1.10 
JIP36C ' 1.20 1.40 1,60 

TIP41 ,90 1.00 1.10 

TtP42C_ J.10 1.20 1.30 

.65 .75 .95 

1.20 1.35 1.45 

1.20 


^122 

TIP127 

TIP2955 

2N173 

2N176 

2N918 

2N990 

2N1724 

2N2089 

2N2219 

2N2222A 

2N2487 

2N2857 

2N2905 

2N3053 

2N3054 

2N3055 

2N3405 

2N3739 

.^2N3741 

2N3766 

2N3771 

2N3772 

2N3773 

2N3879 

2N4351 

2N4900 

2N4912 

2N4918 

2N4921 

2N5190 

2N5193 

2N5458 

2N5490 

2N5589 

2N5590 

2N5591 

2N6061 

2N6082 

2N6084 

2N6102 

2N6121 

2N6125 

2N6126 

2N6387 

2N6516 

78L05 

AD161 

MPS-A06 

MPS-A13 

MPS-A56 

MPS-U07 

MPS-U57 


1 .35 1 .45 

3.30 3.60 3.90 

2.90 3.50 3.90 

1.60 1.80 2.00 

.75 .90 1 .20 

1.20 1.50 1.80 

10.40 11.40 12.80 

.95 1.20 1.35 

1.30 1.40 1.50 

.35 .40 .45 

1 .40 1 .60 

1.40 1.60 

.90 1.00 1.10 

.80 .95 1.10 

1.20 1.40 1.60 

1 .00 1 .20 1 .30 

1.00 1.20 1.30 

1.40 1.65 1.90 

1.60 1.80 2.20 

1.40 1.60 1.90 

2.00 2.20 2.60 

2.20 2.60 3.20 

3.40 3.80 4.40 


1.80 


2.00 

2. 

3.20 


2.20 2.40 

2.40 2.80 , 

1.80 2.10 2.60 

1.30 1.40 

1 .50 1 .60 1 .70 

2.80 3.00 3.20 

1.40 1.50 1.60 

2.80 3.10 3.40 


.75 


.95 


7.00 7.80 8. 

8.60 9.60 10.60 

9.60 10.60 12.20 
9.90 10.40 10.80 

10.20 10.80 11.40 
12.90 13.60 14.60 


.75 

.75 


.50 .60 .70 

1.00 1.20 1.40 

2.50 2.75 2.90 


1.15 1.30 


RF OUTPUTS 

MRF-450A 16.50 17.00 17.50 
MRF454 22.60 23.60 24.60 
MRF454A 23.60 24.60 25.60 
MRF455 17.80 18.80 19.80 
MRF455A 18.80 19.80 20.80 
MRF644 28.80 29.80 30.80 
MRF646 30.60 31.60 33.60 
MRF648 40.80 41.80 43.80 
MRF901 4.20 4.50 4.60 

MRF8004 4.20 4.60 4.90 

TRIACS 

4A 400V 1.20 1.40 1.50 


s, call and ask for our free 96 page catalog. 


00 - 543-4330 

NATIONAL WATS LINE ‘ 


ELECTRONICS 


858 CONGRESS PARK DRIVE 
CENTERVILLE. OHIO 45459 
1-513-434-0031 


1 - 800 - 762-4315 


OHIO WATS LINE 


f 


CD 

m 

“D 


w 

m 

J3 

CO 

cx> 

iv> 
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PLANS & KITS 


FREE catalog 99 cent kits. Buy 2 get 1 free. 
Parts, bargains galore. ALLKIT, 434 West 4th St., 
West Islip, NY 11795 

PRINTED circuit boards from sketch or artwork. Kit 
projects. Free details. DANOCINTHS INC., Box 
261, Westland, Ml 48185 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRONICS, PO Box 21, Jenison, Ml 49428 

LIGHTING display sequencers and controllers. 
Send SASE for information on plans, parts and con- 
sulting services. DESIGN SPECIALTY, 15802 
Spingdale St. #80, Huntington Beach, CA 92649 

SAVE steps, money. Use your telephones as an 
intercom. Plans $5.00. dB Enterprises, Box 453R, 
Westwood, NJ 07675 

SPIES like our antennas, so do HAMs and SWLs. 
SDRE, Box 242, Blacksburg, VA 24060 (703) 951 - 
9030 


CONVERT your $2000.00 oscilloscope into a 
$69.99 T.V. monitor. Super simple, fun, more prac- 
tical than it sounds. Complete plans $2.95. Random 
Access, Box 41770R, Phoenix, AZ. 85080 

MICROWAVE downconverter new 4 stage design 
outperforms all the others. Kit $59.95. Assembled 
$89.95. 6 month warranty. Bogner antenna $31 .95. 
System gainover 45 dB. $2.00 for information. MINI- 
ATURE COMMUNICATION, P.O. Box 114, 
Cudahy, Wl 53110 

APPLE II compatible. Highly advanced MMS bur- 
glar alarm kit. Includes mil spec sensor, floppy soft- 
ware, interface PC boards, parts list, schematic, and 
instructions. $199.50 introductory order CK/MO/ 
COD. RIGEL SYSTEMS, 2974-R Scott Blvd., Santa 
Clara, CA 95050. (408) 727-3628 

FREE 1982 catalog; components, kits, P.C. board 
materials, enclosures. HAUCK ELECTRONICS, 
1928 Fairacres Ave., Pittsburgh, PA 15216 

8085 SBC COMPUTER. Bare board with manual 
$40.00, monitor ROM $20.00, both $55.00, manual 


$7.50. Requires terminal, power supply. Send 
SASE for brochure. MINIMAL SYSTEMS, P.O. Box 
1064-R, Acton, MA 01720 


36 CHANNEL CABLE CONVERTER 
FORTV&VTR 

w 6 or more 24.95 ea. 

descrambler) 

Call for free catalog 800-523-0721 

Spectrum Electronics, 5932 Market St., Phila., PA 19139 



MICROWAVE HORN ANTENNA KIT 

1.7-26 GHz Frequency Range 17-19 lb Gain Kit w/Assembly Instru ctions $ 39.95* 
Down Converter Board $19.95* (w/Antenna Kit $14.95) 

Parts Kit for Board $29.95* (w/Antenna or Board $24.95) 

COMPLETELY ASSEMBLED AND TESTED SYSTEM $129.95 
(including power suppiy and cabling) 

2.1 to 2.6 GHz Ant. - 34 db Gain (or greater) 

MICROTENNA ASSOCIATES 

2335 South 2300 West, Salt Lake City, Utah 84119 

Check or M.O. only — Allow 2-4 Weeks Deliveiy (Cost includes shipping) 

*Utah Residents Please Add 5% Sales Tax 



U.H.F. TV descrambler— cheapest, most superior 
design on market. Approximately $20 worth of 
readily available parts, your old B&W TV and a basic 
knowledge of electronics necessary. Plans $5.00. 
RAMP ELECTRONICS, 1500 Venera Ave., Suite 
2-D, Coral Gables, FL 33146 

SINE wave decoder problems? Solve them with 
essential information including trouble shooting, 
alignment, antenna hook-up, improvements. Man- 
ual; $15.00. SIGNAL PRESS, Box 25 12-R, Culver 
City, CA 90230 


TV educational book. Most complete book avail- 
able. Theory of encoding and decoding, schema- 
tics, parts layout, construction tips, trouble shooting, 
alignment, etc. Retro-fit, sine-wave, bandpass filter 
circuit. Audio output through your TV circuit. Much 
more. $50 value, just $19.95 plus $2.50 shipping. 
Internal and external EDUCATIONALKITS AVAIL- 
ABLE. JIMCO, Box 40443RE, Cincinnati, OH 
45240 


BRAINWAVE kits control electronic speech. 
Music. Robots. Newsletter. Catalog $3.00. ROSE 
AIRCRAFT, 269 Dahlia, I.B., CA 92032 

PROJECTION TV... Convert your TV to project 7 
foot picture. Results equal to $2,500.00 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. Credit card orders 24 
hours. (215) 736-3979. MACROMGA, Washington 
Crossing, PA 18977 

MICROWAVE television “downconverters.” In- 
troducing powerful new 5-stage design. Easily 
assembled. Catalog: $2.00 (refundable). NDS, Box 
12652-R, Dallas, 75225 


SUBSCRIPTION TV KITS 

UHF Gated Pulse Kit.$39.00 
UHF Sinewave Kit... $37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog. . .$2.00 

J &W ELECTRONICS 
P. O. BOX 61-B 
CUMBERLAND, Rl. 02864 


T IIOHITOWNO 11 

^^CCESSOWES 

THEY TALK- 
YOU LISTEN 1 

I Q 1 

II ' 

■ Improve your monitoring receivers with ■ 
■unique accessories. Preamps, descramblers,! 
1 notch filters, active antennas, preselectors, 1 
1 multi-couplers, frequency lists, beam 1 
il antennas and more. 1 

1 FR£E CATALOG FREE I 

GROVE ENTERPRISES. INC. Dept. J Brasstown. NC 28902 



74 LS SERIES 



LSOO 

.24 

LSI 25 

.95 

LS243 

1.79 

LS02 

.24 

LS138 

.75 

LS244 

.95 

LS04 

.24 

LS139 

.75 

LS245 

1.89 

LS05 

.24 

LS15t 

.75 

LS257 

.80 

LS08 

.24 

LS153 

.75 

LS266 

.49 

LSIO 

.24 

LS154 

1.75 

LS2B3 

.95 

LS14 

.89 

L_S157 

.75 

I-S290 

1.20 

L520 

.24 

LS161 

.95 

LS293 

1.79 

LS27 

.24 

LS164 

.95 

L.S298 

.99 

LS30 

.24 

LS166 

1.95 

I-S367 

.69 

LS32 

■36 

LSI 75 

.89 

LS368 

.69 

LS42 

.49 

LS18L 

1.99 

LS373 

.99 

L.S74 

.44 

LS192 

.89 

LS374 

1.69 

LS85 

.95 

1^193 

.89 

LS377 

1.40 

LS86 

.39 

1-S221 

1.1b 

I-S390 

1.79 

I-S90 

.65 

LS240 

.95 

LS393 

1.79 

LS109 

.39 

LS241 

.95 

LS399 

1.59 

LS123 

.95 

1^242 

1.79 

LS670 

2.10 


ORDER TOLL FREE 


(800) 538-8800 


UPGRADE 

YOUR 

APPLE 

or 

TRS-80 
4116 200ns 
8/12.95 


ALL MERCHANDISE IS lOOX, GUARANTEED 



EPROMS 

1702 

(Ins) 

2708 

(45ns) 

2716 

(5v 450ns) 

2716-1 

(5v 350ns) 

2532 

(5v 450ns) 

2732 

(5v 450ns) 

2764 

(5v 450ns) 


STATIC RAMS 


DYNAMIC RAMS 


4027 

4116 

4116 

4164 


(250ns) 

(200ns) 

(150ns) 

(200ns) 


DoKau 


3.00 

2101 

(450ns) 

1.85 

2.99 

21L02 

(250ns LP) 

1.55 

3.95 

2111 

(450ns) 

2.49 

8.50 

2114 

(450ns) 

1.95 

8.95 

2114L-3 

(300ns LP) 

2.25 

8.95 

2114L-2 

(200ns LP) 

2.30 

Call 

TMM2016 

(200ns) 

9.00 


TMM2016 

(150ns) 

11.00 


HM6116 

(200ns) 

Call 


HM6116 

(150ns) 

Call 


HM6116 

(120ns) 

Call 

2.00 

1.75 

LP 

= Low Power 


1.85 




Call 





tIVVAU Computer Products, Inc. 
^^3250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538-8800 

Calif. Residents (408) 988-0697 


MICROPROCESSOR 
REAL TIME CLOCK 
MSM 5832 
7.25 


iC Sockets 

ST 

W/W 

8 PIN 

.10 

.49 

14 PIN 

.12 

.50 

16 PIN 

.15 

.57 

18 PIN 

.20 

.85 

20 PIN 

.25 

.99 

22 PIN 

.25 

1.30 

24 PIN 

.25 

1.40 

28 PIN 

.35 

1.50 

40 PIN 

.40 

1.80 

J ST = Soldertail 1 

1 W/W = Wirewrap f 

1 Z80 

1 

1 Z80 A CPU 

5.451 

1 Z80 A PIO 

5.45| 

1 Z80 A CTC 

7 .O 0 I 

1 Call for Complete List| 

1 6500 


6502 


6.90 

6502A 


9.45 

6504 


6.90 

6505 


7.65 

6507 


9.90 

6520 


4.35 

6522 


9.90 

6532 

13.95 1 

6551 

11.75 1 


DISKETTES 
5%" 
ANTHANA 
SS SD Soft 23.95 
WABASH 
SSSDSoft 23.95 
VERBATIM 
SS SD Soft 28.95 


MISC. 

Disc Controller 


1771 

1791 

1793 

1797 


20.95 

34.95 

34.95 

49.95 


Uarts 


AY3-1014 5.85 

AY5-1013 3.90 

AY5-2376 12.00 
TR 1602 4.25 


Interface 


1 


16K APPLE 
RAM CARD 

Upgrade your 48K Apple 1 1 
to full 64K 

BARE BOARD 29.95 

KIT 59.95 

ASSEMBLED & TESTED 79.95 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT' 



CRYSTALS 


32.768 KHZ 

3.75 

5.185 

3.90 

1.0 MHZ 

4.50 

5.7143 

3.90 

1.8432 

4.50 

6.5536 

3.90 

2.0 

3.90 

8.0 

3.00 

2.097152 

3.90 

10.0 

3.00 

2.4576 

3.90 

14.31818 

3.90 

3.2768 

3.90 

18.0 

3.00 

3.579545 

3.00 

18.432 

3.00 

4.0 

3.00 

20.0 

3.00 

5.0 

3.00 

22.1184 

3.00 

5.0688 

3.90 

32.0 

3.90 


8T26 

1.65 

8T28 

1.95 

8T95 

.95 

8T96 

.95 

8T97 

.95 

8T98 

.95 

DM8131 

2.90 

OS8836 

1.25 


CONNECTORS 


RS 232 
RS 232 
RS 232 


Male 

Female 

Hood 


3.00 

3.50 

1.20 


Call or write for prices on 

8000, 6800, CMOS, Crystal, 
Linear, TTL, 74’8. 



TERMS: For shipping include $2.00 for UPS 

Y Ground. $3.00 for UPS Blue Label Air. $10.00 

I master Charqe I minimum order. Bay Area residents add QViX Sales 

I HI .N'l J Tax. California rasidents add 6% Sales Tax. We 

L. ' ^ reserve the right to limit quantities and substitute 

^ ^ ^ manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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ADWiVlNCED 

COMPUTER 
ODUCTSf 


LINEAR 


MICROPROCESSORS 


16K Apple"” Ramcard 

LIST 195 
ACP 

$7495 

» Full 1 year warranty 
• Top quality — gold fingers 
• Expand Apple II 48K to 64K 
• Compatible with Z-80 Softcard™ 

• Allows system to run with CP/M™, PASCAL, 
DOS 3.3, COBAL, Visicalc, etc. 

Supplied with extra 16K RAM & has (2) LED’s 



Z8001 $99.00 

Z8OO2 69.00 

Z80 9.95 

Z80A 11.95 

F-8 (3850) 16.95 
2650 16.95 

1802 9.75 

lOA 4.75 

15 14.95 


8008-1 $14.95 
2901 9.90 

2901 A 14.95 
9900JL 49.95 
6502 9.95 

6502A 16.95 

IM6100 29.95 
6800 11.75 

6800B 19.95 


3.99 

.79 


6116/2016 $7.95 
8264-64K 8.50 

4116*2 1.99 

4116-2 8/12.95 
2101 
2102 
21L02-2 
21L02-4 
2111 
2112 
2114 
2114L-2 
2114L-4 
2125 


2147 $5.99 
411 5.99 

414 4.69 

1101 .99 

1103 .99 

4027 4.69 
4044 3.99 
4050 4.69 
4060 4.69 
4096 3.99 
4115 1.49 
4200 7.95 
4402 1.99 
5280 4.60 


8073N 34.95 
8755 49.95 

8748 49.95 

6809 30.00 

8086 49.95 

66000 129.95 

5290 $1.99 
5298 1.4 
6508 4.50 
6518 6.79 
6561 3.79 

6604 3.99 

6605 7.99 
9130 8.99 
9140 8.99 
93415 6.99 
93425 6.99 


32K STATIC RAM 

Zor4IIHz 



16K4MHzKit $159.95 

16K4MHZA&T 217.95 

32K 4 MHz Kit 9®-®5-289:06^ 
• 32K 4 MHz A&T • 339.00 

BARE BOARD 39.95 

BareBdw/allpartslessmem. 99.95 


BARE BOARDS 


S-100 Sound Board 

8080ACPU 

32K Static RAM (2114) 

8K EPROM (2708) 

2708/2716 EPROM 
ACP Proto Board 
Vector 8800 Proto 
Vector 8803 1 1 slot MB 
ACP Extender with connector 
13 Slot Mother Board (WMC) 
9 Slot Mother Board (WMC) 

8 Slot Mother Bd (Expandable) 
Floppy PCB (8" SHUGART) 

SI 00 (A Y5-891 0) Sound Board 
Apple Sound Board 


$34.95 

34.95 

34.95 

24.95 

34.95 

22.95 
22.20 

29.95 

18.95 

32.95 

29.95 

34.95 

39.95 

34.95 

24.95 


UV “EPROM” 

ERASER 

Model 
UVs-IIE 
$79.95 

Holds 4 EPROM’s 
at a time. 

$325.00 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

8PC8411616K 
200/250nS <t1 O 

Specify computer ^ I 
CALL FOR VOLUME PRICING 


“D” SUB CONNECTORS 



Unreal price. DB37 
maie, DB25 female. 
Gold PC mount with 
mounting holes. 
Mfg. AMP. 

Specify 25 or 37 pins. 


BD37 $2.50 DB25 $1.95 


Stepper Motor 



USED IN 
DATA 

PRODUCTS 

PRINTER 

$19.95ea. 


12 VOLT 
BUZZER/HORN 

2" DIAMETER 
ALL METAL 

2/$1.99 



GE D43C3 

PNP power 
HFE= 40-120 
VCEO = 30 
IC = 3A 

6,000 pcs available 


A^ec RF Modulator 

for 

COLOR 
& 

B/W 

P/N 1 082 Channel 3 or 4 $6.95 

P/N 41 51 UHF Channel 33 8.95 


SUPPORT 



MQSTEK RAMS I 

290e.. 

V ^ 200,000 pieces in 

* l/V * stock— -priced to move. 

11 ^ Same as MK4027 except 1 mS 
refresh. MK4015 4Kx1 RAM. 


8155 $9.95 

8259 $8.95 

68047 

$22.95 

8156 

9.95 

8275 19.95 

68488 

19.95 

8202 29.95 

8279 9.50 

46505 

22.95 

8205 

2.69 

6810 4.75 

6520 

6.95 

8212 

2.75 

6820 6.50 

6522 

9.95 

8214 

4.95 

6821 6.50 

6530-X 

24.95 

8216 

2.75 

6828 10.50 

6532 

17.95 

8224 

2.95 

6834 16.95 

6551 

19.95 

8226 

2.95 

6845 22.95 

Z80-PIO 

6.50 

8228 

3.95 

6847 27.95 

Z80A-PIO 

9.50 

8243 

9.50 

6850 5.25 

Z80-CTC 

6.50 

8250 14.95 

6852 5.25 

Z80A-CTC 

9.50 

8251 

6.50 

6860 10.95 

Z80-DMA 

19.95 

8253 11.95 

6862 10.95 

Z80A-DMA 

27.95 

8255 

4.50 

6875 5.95 

Z80-SIO 

24.95 

8257 

9.50 

6880 2.49 

Z80A-SIO 

29.95 


MOS PROMS 


PMI 


Super Beta” 
LOW POWER 
AMPLIFIER 

INTERNALLY 
COMPENSATED 
P/N OP12GJ 

Voffset = 1 .0 mV 
Ibias = 5.0mA 
Gain = 40V/mV 
(quantity limited) 


2764(8Kx8)TS 
2732 (4Kx8) TS 
2716/2516; 5V 
(2Kx8) TS 


$69.95 2708 (450nS) $5.75 

12.95 2708(650nS) 5.25 

1702A 5.75 

7.95 MM5203AQ 14.50 


TMS2716,5V,12V 17.95 MM5204Q 

2758, 5V, (450nS) 3.50 


HI-TECH 


4K STATIC RAM 
^^^ELL-OFF 
10/$9.90 

Same as TMS4044 
• but designed specifically 
B for Z-80 based systems. This 
is a full-spec 4Kx1 RAM, 450nS. 

Order P/N Zilog 61 04~1 while supply lasts. 


2513-001 (5V) Upper $9.50 
2513-005 (5V) Lower 10.95 
2513-ADM3(5V) Lower 14.95 
MCM66710ASCIIShifted12.95 
MCM66740 Math Symbol 13.95 
MCM66750 Alpha Control 13.45 
1771-01 8" & Minifloppy 24.95 
1781 Dual Floppy 29.95 
1791-01 Dual Floppy 36.95 
1791-02 Dual Floppy 44.95 
3 DO. OS Floppy 44.95 
1797 DD.DS Floppy 54.95 
1691 Data Separator 1895 
2143 Clock Generator 18.95 

8700 8 bit Binary 13.50 

8701 10 bit Binary 22.00 

8703 8 bit TS 13.50 

9400 Volt to FreqConv. 7.25 
8750 3M! Digit BCD 13.95 
1408L6 6 bit 3.95 

1408L8Bbit 5.95 

OACOIDtoA 5.95 


$9.95 


DAC08 
DAC100 
8038 Function Generator 4.50 
MC4024 VCO 2.95 

LM566VC0 1.95 

XR2206 Function Generator 5.25 
TR1602B(5V,12V) 3.95 

AY51013 (5V, 12V) 4.95 

AY51014A/1612 (5-14V) 6.95 
AY51015A/1863(5V) 6.95 

IM6402 7.95 


2350 USRT 

1 671 B Astros 

MC14411 

4702 

WD1941 

COM5016 

INS8250 

AY5-2376 

AY5-3600 

MM5740AAC 


Zilog 

Z8CPU 

with 
TINY 
BASIC 
Debug prog. 

Plus 6132 companion 
quasi-static RAM 29.95 



SOCKETS 


LOW PROHLE 
SOCKETS (TIN) 


$49.95 


[] BUNKER 




D 0°0 D 


“BUNKER” 

spend to sound. Complete, 
ready to wear. (2"x2"). 
Sold at Nieman Marcus 
for 69.95. ACP $49.95 
^ed, yellow, green LED’s 


8pinLP 
14 pin LP 
16 pin LP 
18 pin LP 
20pinLP 
22 pin LP 
24 pin LP 
28 pin LP 
40 pin LP 


CONNECTORS 


3L WIREWRAP 
SOCKETS (GOLO) 


DB25P (RS232) 

DB25S Female 
Hood 

Set with Hood, Sale 

22/44 S/T, KIM 

43/86 S/T, MOT 

50/100 S-100 Connector W/W 

50/100 S-100 Connector S/T 


$3.25 

3.75 

1.25 

7.50 

2.95 

6.50 

4.95 

3.95 


8pin WW 
10 pin WW (Tin) 
14pin WW 
16pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW : 


78H05K 
78M06 
78M.G. 

LM108AH 
LM300H 
LM301CN 
LM304H 
LM305H 
LM306H 
LM307CN 
LM308CN 
LM309K 
LM310CN 
LM311D/CN 
LM312H 
LM317T 
LM318CN 
LM319N/H 
LM320K-XX* 
LM320T-XX* 
LM320H-XX* 
LM323K 
LM324N 
LM337K 
LM338K 
LM339N 
LM340K-XX* 
LM340T-XX* 
LM340H-XX* 
LM344H 
LM348N 
LM350K 
LM358CN 
LM360N 
LM372N 
LM376N 
LM377N 
LM380CN/N 1.25 

LM381N 1.79 

LM383T 1.95 

LM386N 1.25 

LM387N 1.40 

LM390N 1.95 

NE531V/T 3.75 

NE555V .39 

NE556N .98 

NE561T 19.95 

NE565N/H 1.25 

NE566H/V 1.75 

NE567V/H 1.50 

NE592N 2.75 

LM702H 1.99 

LM709N/H 
LM710N/H 
LM711N/H 
LM715N 
LM723N/H 
LM733N/H 
LM739N 
LM741CN/H 
LM741CN-14 
LM747N/H 
LM748N/H 
LM760CN 
LM1310N 
MCI 330 
MCI 350 
MC1358 


1.49 

1.49 

2.95 

.99 

.35 


3.25 


1.25 


1.25 

1.35 

1.39 

1.25 

4.95 
.95 

5.95 


1.49 


1.95 


1.75 


LM1414N 

LM1458CN/I 

MC1488N 

MC1489N 

LM1496N 

LM1556N 

LM1820N 

LM1850N 

LM1889N 

LM2111N 

LM2900N 

LM2901N 

LM2917N 

CA3013T 

CA3018T 

CA3021T 

CA3023T 

CA3035T 

CA3039T 

CA3046N 

LM3053N 

CA3059N 

CA3060N 

CA3062N 

LM3065N 

CA3080T 

CA3081N 

CA3082N 

CA3083N 

CA3086N 

CA3089N 

CA3096N 

CA3097N 

CA3130T 

CA3140T 

CA3146N 

CA3160T 

CA3190N 

CA3410N 

MC3423N 

MC3460N 

SG3524N 

CA3600N 

LM3900N 

LM3905N 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4131N 

RC4136N 

RC4151N 

RC4194TK 

RC4195TK 

ULN2001 

ULN2003 

SN75450N 

SN75451N 

SN75452N 

SN75453N 

SN75454N 

SN75491 N 

SN75492N 

SN75493N 

SN75494N 

TL494CN 

TL496CP 


$1.90 

7400 $ 

.19 

7475 

$ .38 

.49 

7401 

.22 

7476 

.34 

.99 

7402 

.22 

7479 

4.60 

.99 

7403 

.22 

7480 

.49 

.89 

7404 

.22 

7482 

.95 

1.50 

7405 

.23 

7483 

.55 

.95 

7406 

.35 

7485 

.65 

.95 

7407 

.35 

7486 

.35 

3.10 

7408 

.26 

7489 

1.75 

1.75 

7409 

.23 

7490 

.39 

.99 

7410 

.22 

7491 

.57 

2.50 

7411 

.29 

7492 

.45 

2.95 

7412 

.29 

7493 

.45 

2.19 

7413 

.39 

7494 

.69 

1.99 

7414 

.59 

7495 

.65 

3.49 

7416 

.29 

7496 

.69 

2.99 

7417 

.29 

7497 

2.90 

2.75 

7420 

.22 

74100 

2.90 

1.29 

7421 

.35 

74107 

.32 

1.29 

7422 

.29 

74109 

.37 

1.49 

7423 

.29 

74116 

1.95 

3.19 

7425 

.29 

74121 

.29 

3.19 

7426 

.29 

74122 

.39 

4.95 

7427 

.25 

74123 

.59 

1.49 

7429 

.45 

74125 

.39 

1.29 

7430 

.23 

74126 

.44 

1.69 

7432 

.29 

74128 

.59 

1.69 

7437 

.25 

74132 

.69 

1.55 

7438 

.29 

74136 

.75 

.80 

7439 

.29 

74139 

.95 

2.99 

7440 

.19 

74141 

.79 

3.49 

7441 

.79 

74142 

2.95 

1.99 

7442 

.57 

74143 

2.95 

1.30 

7443 

.95 

74144 

2.95 

1.19 

7444 

.95 

74145 

.62 

2.49 

7445 

.79 

74147 

1.95 

1.19 

7446 

.79 

74148 

1.20 

1.95 

7447 

.65 

74150 

1.09 

.59 

7448 

.79 

74151 

.67 

1.49 

7450 

.19 

74152 

.67 

3.95 

7451 

.19 

74153 

.67 

3.95 

7453 

.19 

74154 

1.19 

3.39 

7454 

.19 

74155 

.78 

.59 

7459 

.25 

74156 

.78 

1.19 

7460 

.23 

74157 

.69 

.98 

7470 

.29 

74158 

1.65 

3.75 

7472 

.29 

74159 

2.49 

3.95 

7473 

.34 

74160 

.88 

3.75 

2.95 
1.10 
3.70 

4.95 

7474 .34 

1 

74LS00$ .26 



.45 


8.95 

9.95 


16.95 

15.95 
13.75 
13.75 


74S00$ .39 

74502 

74503 

74504 .52 

74505 .52 

74508 .49 

74509 .49 

74510 .42 

74511 .42 

74S15 .42 

74S20 .42 

74S22 .42 

74S30 .42 

74S32 .49 

74S38 1.19 
74S40 
74S51 

74564 

74565 .46 

74S74 .69 

74S86 .72 

74S112 .72 
74S113 .72 
74S114 .72 


.42 


74S124 

74S133 

74S134 

74S135 

74S136 

74S138 

74S139 

74S140 

74S151 

74S153 

74S157 

74S158 

74S160 

74S174 

74S175 

74S188 

74S194 

74S195 

74S196 

74S240 

74S241 

74S242 

74S243 


74S244 $2.99 
74S251 1.35 
74S253 1.35 
74S257 1.29 
74S258 1.29 
74S260 .75 

74S280 2.79 
74S287 2.99 
74S288 2.55 
74S373 3.10 
74S374 3.10 
74S387 2.75 
74S471 7.95 
74S472 7.95 
74S473 7.95 
74S474 9.95 
74S475 9.95 
74S570 5.75 
74S571 5.75 
74S572 8.95 
74S573 8.95 
74S940 2.90 
74S941 2.90 


DIP 

SWITCHES 


2 Position $ .99 

4 Position 1.19 

5 Position 1 .29 

6 Position 1 .35 


7 Position $1 .39 

8 Position 1 .49 

9 Position 1.65 

10 Position 1.69 


MUFFIN® FAN 

The dependable, low 
cost, largest selling fan 
for commercial cooling 
applications. 

• 105cfm free air delivery 

• 4.68" sq.x 1.50" deep. 
Weight - 17 oz. 

SPECIAL PURCHASE 


Full ASCII 
Encoded Keyboards 

RG/ll 28>Character, 58-Key 
Typewriter 
Format 
for 

Alphanumeric 
Entry 

VP-606 Async serial output. Reg. $99.00 

ACP SALE ... $69.95 


^ $9.50ea. 

SUPER 1C CLOSEOUT SPECIALS 



ULN2003 2/$1.99 
74LS668 3/1.99 

74LS377 2/1.99 

74LS241 2/1.99 

8259 6.95 

6561 RAM 2.95 
LM733CN 3/1.99 
MCI 41 4 3/1.99 


2N6121 3/$1.00 

SIG 2652 3.95 

74S287 1.95 

2758 EPROM 2.95 
74173/8T10 5/1.99 
Z80ACPU 4.95 
6522 6.95 

6502 CPU 5.95 


8080ACPU 2.95 

2102 RAM .75 

4060 RAM 1.49 

8X300 CPU 14.95 

74S387 1.96 

2708 EPROM 8/29.95 

74LS93 3/1.00 

2114 8/14.50 


6.95 

2.89 


” CP/M trademark of Digital Research. Apple trademark of Apple Computer. 


5027 CRT 
11C24 
95H03 
MM5320 
9131 RAM 1.99 
EMM4402 1.99 

11 03 RAM 3/1.50 
8700 A/D 2/16.95 


TOLL FREE 

S00-S54-8230 

TINX 

910-595-1565 


.33 


74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS51 
74LS64 
74LS65 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83A .79 
74LS85 1.19 
74LS86 .45 

74LS90 .57 

74LS92 .75 

74LS93 .75 

74LS95 .88 

74LS96 .98 

74LS107 .45 
74LS109 .45 
74LS112 .43 


4000 $ .35 

4001 .35 

4002 .35 
4006 1.05 


.75 


.45 


74LS114 .43 

74LS122 .55 

74LS123 1.19 
74LS124 1.35 
74LS125 .89 

74LS126 .52 

74LS132 .79 

74LS136 .49 

74LS138 .85 

74LS139 .85 

74LS145 1.25 
74LS148 1.49 
74LS151 .79 

74LS153 .79 

74LS154 1.70 
74LS155 1.19 
74LS156 
74LS157 
74LS158 
74LS160 1.05 
74LS161 1.15 
74LS162 1.05 
74LS163 1.05 
74LS164 1.19 
74LS165 .89 

74LS166 2.48 
74LS168 1.15 
74LS169 1.15 
74LS170 1.99 
74LS173 .89 

74LS174 .89 

74LS175 .89 

74LS181 2.20 
74LS190 1.15 
74LS191 1.15 
74LS192 .98 

74LS193 .98 

74LS194 1.15 
74LS195 
74LS196 
74LS197 
74LS221 1.15 
74LS240 1.69 
74LS242 1.69 
74LS243 1.69 
74LS244 


.95 


74161 $ .88 

74162 

74163 

74164 

74165 

74166 1.20 I 

74167 1.95 
74170 1.6£ 

74172 4.75 I 

74173 

74174 

74175 

74176 

74177 

74179 1.34 I 

74180 . 

74181 1.75 I 

74182 

74184 2.25 I 

74185 2.25 

74186 9.95 
74188 3.90 

74190 1.15 

74191 1.15 

74192 

74193 

74194 

74195 

74196 

74197 

74198 1.39 I 

74199 1.39 
74221 1.19 
74251 
74273 1.05 I 
74276 1. 
74279 

74283 1.40 I 

74284 3.90 

74285 3.90 [ 
74290 1.25 I 
74298 


74390 1.45 I 
74393 1.90 
74490 1.90 


74LS245$2.20 
74LS247 1.10 
74LS248 1.10 
74LS249 1.19 
74LS251 1.40 
74LS253 1.40 
74LS257 
74LS258 
74LS259 2.95 | 
74LS260 
74LS261 2.49 
74LS266 
74LS273 1.75 I 
74LS275 4.40 
74LS279 
74LS283 
74LS290 
74LS293 
74LS295 1.10 I 
74LS298 1.19 
74LS324 1.75 
74LS347 1.95 
74LS348 1.95 
74LS352 1.19 
74LS353 1.19 
74LS363 1.49 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 1.89 I 
74LS374 1.89 
74LS375 
74LS377 1.95 I 
74LS385 1.95 | 
74LS386 
74LS390 1.95 I 
74LS393 1.95 
74LS395 1.70 
74LS399 2.35 
74LS424 2.95 
74LS668 1.75 
74LS670 2.29 [ 
81LS95 
81LS96 
81LS97 


.99 


1.6J 


1.6£ 


YOLUME PRICIN6 
^ CAU 
gl TOLL FREE 


4010 .45 

4011 .35 

4012 .25 

4013 .45 

4014 1.39 

4015 1.15 


4018 

4019 


4024 

4025 

4027 

4028 


4032 2.15 
4034 3.25 


4037 $1.95 

4040 1.29 

4041 1.25 

4042 .95 


4046 1.75 

4047 1.25 

4048 .99 

4049 .45 

4050 .69 

4051 1.10 

4052 1.10 

4053 1.10 

4055 3.95 

4056 2.95 


4066 .75 

4069 .35 

4070 .49 

4071 .35 

4072 .35 

4073 .35 

4075 .35 

4076 1.29 

4077 .35 

4078 .35 

4081 .35 

4082 .35 
4085 1.95 


4089 $2.95 

4093 

4094 2.95 I 

4098 2.29 

4099 2.25 

14408 12.95 

14409 12.95 

14410 12.95 
14412 12.95 
14415 8.95 I 
14419 
4501 


.39 


4502 

4503 

4505 

4506 

4507 

4508 

4510 

4511 

4512 

4515 

4516 
4518 
4520 

4555 

4556 
4566 2.25 I 
80C95 1.50 
80C97 1.25 


Mailorder P.O. Box 17329 Irvine, CA 92713 

Retail: 1 31 OB E. Edinger, Santa Ana CA 92705 
(714) 558-8813 

542 W. Trimble, San Jose, CA 95131 
(408) 946-7010 


TERMS: MO. Cashier's Check. Bank Wire. Personal 
checks allow 2 weeks for processing. Include Drivers 
License and credit card #s Visa, MC, AMEX, C6 add 3% 
service charge. Add 3% shipping & handling or $2. 
whichever is greater. Add 10% for foreign orders or US 
Parcel Post. Include Telephone number. NO CODs. 
F>rices subject to change without notice. Some items 
subject to prior sale. We reserve the right to substitute 
manufacturer. Retail prices may vary. 
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RADIO-ELECTRONICS 



Latest microstrip model of the “original" 

MICIIWAVE TV SYSTEM NT 


• LT-13 Down Converter with Preamp 

• 16 dBi Slotted Antenna 

• Deluxe Power Supply Kit 

• All Coaxial Cables Included 

• 2000 - 2600 MHz Tuning Range 



LAB-TRONICS, INC. 

R O. Box 171 
Rogers, MN 55374 
612 - 428-4226 



WRITE FOR 


MCGEE’S 


SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

M.: 1(816) 842 5092 

1901 MC»EE STREET KANSAS CITY. MO. 64108 


FREE KIT Catalog 


FUNCTION GENERATOR KIT $59.95 
Auto-Ranging Cap-meter kit $79.95 



Phone 415-447-3433 

Write or Plione tor FREE CATALOG.’ 
Average 1 minute Saturday call is 21^. 


EDUCATION & INSTRUCTION 


DISCOUNT technical books, Sams, Hayden, TAB, 
and others, 15-30%, write COMPUTERWARE, Box 
10070, San Jose, CA 95157 


UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.D.’s. ..Free revealing details. COUNSELING, 
Box 317-RE9, Tustin, CA 92680 


FOR SALE 


MICROWAVE receiver system. Write: “Dealers 
Wanted,” Dept. RE, POB 4181, Scottsdale, AZ 
85258 (602) 941-9395. 

THE Intelligence Library. Restricted technical se- 
crets— books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing, NY 11354 

RESISTORS y4W, y 2 W 5% carbon films 30 ea. NO 
MiNIMUMS. Cabinet assortments, 1% metal films. 
Request details. Bulk pricing available. JR IN- 
DUSTRIES 5834-C Swancreek, Toledo, OH 43614 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRO- 
NICS, Box 82-G, Skokie, IL 60077 

CABLE TV converters, microwave antennas, cable 
parts, plans, parts and assembled units. For in- 
formation send $2.00. SAT-TECH P.O. Box 10026, 
Cleveland, OH 44110 


PROFESSIONAL electronic devices, plans, kits, 

P.C. circuitry, famous drop in microphone cartridge, 
debugging equipment, more items available. For 
information send $2.00: MOUNTAIN ELECTRO- 
NICS, R. 2, Box 186A, Charlotte, TN 37036 

OCTOPUS circuit tester and oscilloscope with hori- 
zontal input troubleshoot circuits fast. Schematic 
$1 .50. ADAMS. G.F., 1070 Easton Rd. *6, Roslyn, 
PA 19001 


SUBSCRIPTION television educational manual. 
Complete theory and circuits, $9.95. Parts and kits 
available. D & S ENTERPRISES, PO Box 
11 0901 RE, Nashville, TN 37210 


PORTABLE digital capacitor meter with 1 % accura- 
cy range 1 pf to 10,000 /xF. Uses readily available 
CMOS. IC’s etched and drilled. PCB and plans 
$14.95, calibration components included. DRIS- 
COLL ELECTRONICS, 57 Scofield Ave., Bpt, CT 
06605 


TESLA coils: 100" arcs! Five plan manual $15.00. 
Catalog $1.00. B&L SCIENTIRC, 215 West First, 
Suite 105-47RE, Tustin, CA 92680 


ATTENTION 

ELECTRONIC TECHNICIANS 


Highly Effective Home Study BSEE Degree Prb- 
gram for Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credit for previous Schooling & Professional Ex- 
perience. Advance Rapidly* Our 36th Year! 

FREE DESCRIPTIVE LITERATURE! 

Cook’s Institute of Electronics Engineering 
DESK 15 . P.O. BOX 20345. JACKSON. MS 39209 


32K color computers $499.95. Extended BASIC 
ROM’s $85.00. SPECTRUM PROJECTS, 93-1 5 86 
Drive, Woodhaven, NY 11421 


UHF TV YagI antennas. Channels 1 4 to 70. MATV 
MFR’s discount. Catalog 50 cetns. C.E.D., 24, High 
Range Rd., Londonderry, NH 03053 

PICTURE tube rebuilding equipment — we sell 
and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park, Chicago, IL 
60634, phone (312) 545-6667 



Be an FCC LICENSED 

ciecrronic lecnnician 


Earn up to $600 a Week & Morel j 
No costly school — The Original FCC Tests- ] 
Answers exam manual that prepares you at 
home for FCC General Radiotelephone License. 
Newly revised multiple-choice exams cover all 
areas tested on the actual FCC Govt exam! 
No previous experience required. $12.95 post- 
paid. Moneyback Guarantee. 

Dept.E P.O.Box 26348, San Fran 

RADIO TELEPHONE 

commdnDi 

PRODUCTIOnsf 

cisco, CA 94126 



VIDEO DISCOUNTS 


^ TEKNIKA WIRELESS 
REMOTE CONTROL 
TV TUNER 

$ 110.00 ea 

@ REMOTE TV 
^ CONVERTER 
Wireless Remote Control 
40 Channels 

139.95ea 125.00 

36 CHANNEL UP 
CONVERTER FOR TV 
& VTR Cable VHF to UHF 
Model V5736 

1 -3 pieces $29.95 ea 
4 pieces & up $24.95 




VIDEO SWITCHER 
Model y 4801 $29.95 ea 

Flip a switch to watch a program bn 
any channel, while simultaneously 
recording a program on any cable 
or pay TV channel - or vice versa 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you’re away. 


VIDEO CONTROL CENTER 
ModelV 4802 $39.95 ea 

Provides remote control access of 
all your Video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch. 



: f j : i[ 


COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS i 


Model AB-370 $6.95 

3-position coaxial 
push-button switch. 



~1T 





COAX AB SWITCHES 
Model AB-27 $2.95ea 


• Imput 75 ohm. e Output 75 ohm. 

Model AB-28 $2.95 ea Model AB‘29 $2.95 

e Input 75 ohm. e Input 75 & 300 ohra 

e Output 300 ohm. 


ANTENNA/CABLE TV 
SWITCH Q- 

Model AB-400 p lU.oD 




ANTENNA/CABLE TV 
. SWITCH Aq oi; 

P Model AB-410 pU-pOea 

e Switches from cable to antenna 
system instantly, e Accepts 75 or 
300 ohm imputa 



TV GAME SWITCH 

ModelV ^ $2.95 

300 ohm in and out with 
RCA plug. 


COAXIAL SWITCH 

Model DCS-A/B $7.95 

A versatile product, with a 
range of consumer and 
MATV applicationa 



VHF/FM AMPLIFIERS 
Model 7002 $9.95 ea 

e All solid state signal amplifier 
boosts weak signala For 2 seta 

Model 7004 $12.95ea 

e For up to 4 sets • Signal gain 3 dB 

DISTRIBUTION 
AMPURER VHFAJHF FM 

With FM Trap Pon AC 
Model DA425 p^sf.SlOea 

e Designed for TVA/CR 
multiple-set installationa 

QUICK CONNECT “P’ 

PLUG & BALUN 

ModelV 400 $1.50 

10 for $12.50 




QUICK CONNECT 
“P* PLUG RG 59U 
ModelV 4036 

$2.50i 



855 Conklin SLFarmingdale, N.Y. 11735 


Master Charga 

VISA BCOD 
Money Order 
Check 
$25.00 minimum order 
COOs extra (requiree 25% deposit) 


N.Y. State 

residents add 
appropriate 


ADD FOR SHIPPING AND INSURANCE| 

to $250.00 $4.50 

$251 .00 to 500.00 6.00 

501 .00 to 750.00 8.50 

751 .00 tol 000.00 12.00 

over 1000.00 12.50 


QUICKCONNECT 
“P’ PLUG -re 
ModelV 403. fO 
10 for $6.00 
For 75 ohm cable 
No wiring necessaryr 


VHF/UHF MATCHING TRANSFORMERS 

Model MT-1 $.75ea 

10 for $6.00 
VHF/UHF 75-300 ohm 
matching unit Miniature Model IMIT-2 S 1 . 1 D ea 
size completely shielded • . iwea 

and balariced for reduction 

of direct pick-up. Completely plastic molded 

- construction for weather- 
proofing. Supplied with 
rubber boot 


(800)645-9518 

■ in N.Y. State call (516)752-0050 
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74LS00N 

74LS01N 

74LS02N 

74LS03N 

74LS04N 

74LS05N 

74LS08N 

74LS09N 

74LS10N 

74LS11N 

74LS12N 

74LS13N 

74LS14N 

74LS20N 

74LS21N 

74LS26N 

74LS30N 

74LS32N 

74LS38N 


TTL 74LS SERIES 


.21 74LS42N 
.22 74LS47N 
.24 74LS73N 
.24 74LS74N 
.25 74LS75N 
.25 74LS76N 
.25 74LS85N 
.25 74LS86N 
.24 74LS90N 
.28 74LS92N 
.25 74LS93N 
.36 74LS96N 
.48 74LS107N 
.29 74LS112N 
.27 74LS122N 

g 74LS123N 
74LS125N 
.27 74LS132N 
.28 74LS133N 


.44 74LS138N 
.72 74LS139N 
.35 74LS148N 
.32 74LS151N 
.45 74LS153N 
.44 74LS155N 
.89 74LS157N 
.35 74LS158N 
.42 74LS160N 
.54 . 74LS161N 
.54 74LS163N 
.72 74LS164N 
.42 74LS165N 
.36 74LS166N .. 
.45 74LS170N 1, 
.69 74LS173N 
.49 74LS174N 
.58 74LS175N 
.49 74LS189N 4. 


.55 74LS191N 
.55 74LS192N 
.39 74LS193N 
.43 74LS194N 
.42 74LS221N 
.87 74LS240N 
.48 74LS241N 
.48 74LS242N 
.79 74LS243N 
.75 74LS244N 
.69 74LS245N 
•58 74LS251N 
•M 74LS253N 
.64 74LS257N 
■M 74LS259N 
•72 74LS266N 
•<f 74LS273N 
74LS279N 
»•« 74LS280N 


•85 74LS283N 
•74 74LS298N 
•74 74LS348N 
■74 74LS362N 
•89 74LS365N 
1.19 74LS366N 
1.19 74LS367N 
1.19 74LS368N 
1.19 74LS373N 
1.25 74LS374N 

1.95 74LS375N 
.69 74LS377N 
.69 74LS378N 
.69 74LS390N 

1.49 74LS393N 
.42 74LS447N 
1.19 74LS624N 
.44 74LS670N 

1.96 


TTL 74F SERIES 

FAIRCHILD ADVANCED SCHOTTKY 
The competition may be in short supply 
but ACTIVE HAS THE STOCK! 

74F00PC .96 74F109PC 1.20 74F158PC 2.16 74F258PC 2.34 

74F02PC .96 74F111PC .96 74F182PC 3.30 74F352PC 2.34 

74F04PC 1.11 74F138PC 2.16 74F241PC 4.50 74F353PC 2.34 

74F08PC .96 74F139PC 2.16 74F243PC 5.25 74F373PC 5.85 

74F10PC .96 74F157PC 2.16 74F257PC 2.34 74F534PC 5.85 

ACT NOW WHILE QUANTITIES LAST 


CMOS 
— CD4000 SERIES — 

OVER 2 MILLION IN UNITS IN STOCK! 
PLASTIC AND CERAMIC AVAILABLE 
CHECK ACTIVE’S JULY AD FOR PRICES 
WE WON’T BE UNDERSOLD. 


LINEAR IC’S 


301ATC 

.34 

348PC 

.99 

741TC 

.28 

3900PC .59 

307TC 

.49 

358TC 

.49 

747PC 

.50 

4136PC .88 

308TC 

.59 

380PC 

1.25 

1458TC 


4558TC .44 

309KC 

1.35 

393TC 

.49 

1488PC 

.84 

N8T26N 1.09 

311TC 

.49 

555TC 

.27 

1489APC 

.64 

SN76477N 2.75 

317KC 

2.59 

556PC 

.68 

2211 PC 

2.89 

SN76489N 7.39 

317UC 

1.59 

567TC 

.89 

2240PC 

1.39 

SN7648gAN 5.29 

318TC 

1.39 

723PC 

.45 

3081 PC 

1.09 

ULN2003AN .99 

323KC 

4.50 

725TC 

1.60 

3086PC 

.59 

XR210CN 4.09 

324PC 

.48 

733PC 

.79 

3302PC 

.69 

XR2206CP 3.75 

339PC 

.48 

741HC 

.56 

3403PC 

1.19 


KCsTOa, uc= 

T0220. HCs 

T05, TC 

»8 PIN MINI DIP, N V PC 

> DUAL IN UNE 1C 


DIODES AND RECTIFIERS 


ZENER 
DIODES 

IN746A - IN759A .12 
(400 MW) 

(N5224B - IN5252B .13 

(500 MW) 

}N4728A - IN4752A .17 

(1 WATT) 

IN4753A - 1N4764A .32 

(1 WAH) 

IN5333B - IN5369B 
(5 WAH) 

tN5370B - IN5388B 
(5 WATT) 

SPECIFY EXACT P/N OR VOLTAGE 


.47 

.89 


SWITCHING 

DIODES 

IN914B .0 

IN4148 
tN4149 
IN4150 
1N4151 
IN4152 
IN4153 
IN4446 
IN4448 
IN4454 


.05 

.05 

.05 

.05 

.05 

.05 


1 AMP 
RECTIFIERS 

IN4001 .05 

IN4002 .06 

IN4003 .07 

tN4004 .08 

IN4005 .085 

IN4006 .09 

IN4007 .10 

FAST RECOVERY 
IN4933 .32 

IN4934 .33 

IN4935 .34 

IN4936 .35 

IN4937 .36 


ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 
ELECTRONICS. ONE OF THE WORLD’S LARGEST 
FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 
THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 
QUALITY CURRENT PRODUCTION MATERIAL. 
OVER $40 MILLION IN STOCK. 


SCR’Sand TRIAC’S 


TIC45 

TIC47 

2N5064 

TIC106D 

TIC116D 

TIC116E 

TIC116M 

TIC126D 

TIC206D 

TIC216B 

TIC216D 

TIC226D 

TIC226E 

TIC2360 

TIC2460 

TIC2630 


SCR .6 AMP 60V 
SCR .6 AMP 200V 
SCR .8 AMP 200V 
SCR SAMP 400V 
SCR 8 AMP 400V 
SCR SAMP 500V 
SCR SAMP 600V 
SCR 12 AMP 400V 
Tiiac 3 AMP 400V 
Triac 6 AMP 200V 
Triac 6 AMP 400V 
Triac 8 AMP 400V 
Triac 8 AMP 500V 
Triac 12 AMP 400V 
Triac 16 AMP 400V 
• Triac 25 AMP 400V 


.54 

.69 

.29 

.49 

1.29 

1.89 

2.39 

1.48 

.99 

1.65 

1.96 

1.33 

1.55 

1.95 

1.84 

2.79 


TELEDYNE 3% DIQIT 
AID CONVERTERS 

7106CPL Interlaces with an LCD 12.95 

7107CPL Directjy Drives an LED Display 12.95 
7116CPL Auto Zero, Auto Polarity 13.75 

71 1 7CPL Drives LE6 Display 13.75 

7126CPL Direct LCD Display Drive 12.95 


VOLTAGE REGULATORS 

1 Amp Positiv* 

78XXKC Series (TO-3) 129 

78XXUC Series (TO-220) .69 

1 Amp Npgativ* 


79XXKC Series 

(TO-3) 

1.49 

79XXUC Series 

(TO-220) 

.79 

Available Voltages 5. 6. 

8. 12. 15. 18. 24. 


5 Amp Positiv* 


78H05SC 

5 Volts 

(TO-3) 

6.95 

78H12SC 

12 Volts 

(TO-3) 

7.95 

78H6SC 

Adjustable 

(TO-3) 

6.95 


10 Amp Positivp 


78P05SC 

5 Volts 

<T0-3) 

9.95 


BMDQE RECTIFIER’S 


PROGRAMMABLE 

UNIJUNCTION 

TRANSISTORS 

375 Mw 40 VOLTS TO-92 CASE 
2N6027 .49 2N6028 .59 


BIFETS 


TL061CP 

TL071CP 

TL072CP 

TL074CN 

TL081CP 

TL082CP 

TL084CN 

TL430CLP 

TL497ACN 


% 


.69 

.68 

.99 

1.79 

.59 

.99 

1.69 

1.09 

3.60 


SPECIAL!!! 

WHILE SUPPLIES LASt 

1/2 AMP (Most probably higher) 
T0220 

Positive Voltage Regulators 
5V .34 12V .34 

6V .29' 15V .34 


Low Power 


MICRO COMPUTER 
SUPPORT CENTER 
STATIC RAM’S 

P2016-20 16K (2Kx 8) 200NS24PIN 

P2101-25 IK (256 X 4) 250NS 22 PIN 

P2102-25L IK (IKxl) 250NS16PIN 

P2112-25 IK (256 X 4) 250NS 16 PIN 

P2114-20L 4K (1Kx4) 200NS18PIN 

P2114-30L 4K (1Kx4) 300NS18PIN 

P2147-055 4K (4Kx1) 55NS18PIN 

C2149-045 4K (1Kx4) 45NS18PIN 

P4315-45L 4K (4K x 1) 450NS18PIN 

P5516-25L 16K (2K x 8) 250NS24PIN 

P6116-15 16K (2Kx8) 150NS 24 PIN (CMOS) 17.95 

P6116-20 16K (2Kx8) 200NS 24 PIN (CMOS) 15.95 

P6514-45 4K (1Kx 4) 450NS 18PIN (CMOS) 4.65 

P6504-20 4K (4Kx 1) 200NS 18PIN (CMOS) 2.95 

DYNAMIC RAM’S 

4K ( 4Kx 1) 300NS18PIN 3.65 

4K ( 4Kx 1) 300NS22PIN 3.65 

16K (16K X 1) 200 NS 16 PIN Ceramic 2.95 

16K (16Kx 1) 200NS16PIN 1.95 

16K (16K X 1) 250 NS 16 PIN VERY SPECIAL 1.49 

64K (64Kx 1) 150NS16PIN SPECIAL 15.95 

64K (64Kx 1) 200NS16PIN 14.95 


9. 
2 . 
1 
2 

Low Power 2, 

Low Power 2. 

VERY SPECIAL 3. 

Ceramic 9. 

(CMOS) Low Power 4. 
(CMOS) Low Power 19. 


P4050-30 
P4060-30 
C41 16-20 
P41 16-20 
P41 16-25 
P4164-15 
P4164-20 


C2708-45 

C2716/ 

TMS2516 

C2516-35 

TMS2716 

C2532 

C2732 


6330/82S23 

6331/82S123 

93417/82S126 

93427/82S129 

27S29/28S42 

93453/82S137 

93451 /82S1 81 

7128/27S185 


EPROM’S 

8K(1Kx 8) 450NS 24 PIN 

16K (2K X 8) 450NS 24 PIN 

Single 5 Volt Supply, Intel Pin Out 
16K (2K X 8) 350NS 24 PIN 

Single 5V Supply, Intel Pin Out 
16K (2K X 8) 450NS 24 PIN 

3 Power Supply. T I Pin Out 
32K (2K X 8) 450NS 24 PIN 

T I Pin Out 

32K (4K X 8) 450NS 24 PIN 

Intel Pin Out 

BIPOLAR PROM’S 

32 X 8 Open Collector 16 PIN 
32 X 8 Tristate 16 PIN 
256 X 4 Open Collector 16 PIN 


256 X 4 Tristate 

512x8 Tristate 

1024 X 4 Tristate 

1024 X 8 Tristate 

2048 X 4 Tristate 


16 PIN 
20 PIN 
18 PIN 
24 PIN 
18 PIN 


5.95 

5.95 


6.95 


12.80 


12.80 


2.45 

2.45 

2.45 

2.45 

6.95 

5.95 

10.95 

13.95 


MICROPROCESSOR 
CHIP SETS 


6500 

FAMILY 


W02M 

W06M 

6502 CPU 

6.95 

8035 

5.45 

1 .5 Amps 
200V 

.49 1.5 Amps .57 

600V 

6520 PIA 

4.65 

8080A 4.45 

KBP02 

KBPC06 

6522 VIA 

7.95 

8085A 

6.95 

1 .5 Amps 
200V 

.49 3 Amps 1.32 

600V 

KBPC608 

6 Amps 1.95 

6532 RIOT 

10.85 

8086 34.95 

6551 

11.00 

80C35CPU (CMOS) 11. 25 
8155 9.00 


800V 

6800 

8212 

2.25 


4.65 
7.95 
8.45 

13.95 

2.65 
2.65 
7.95 

16.50 

3.15 

4.85 


FAMILY 

6800 CPU 
6802 CPU 

6808 CPU 

6809 CPU 

6810 RAM 
6821 PIA 
6840 
6845 

6850 ACIA 
6852 

“6800 SALE” - 
lOVo DISCOUNT on 
$100.00 or more order 
of 6800 Product 

ZILOG 

Z80A-CPU(4MHZ)6.25 
Z80A-PI0 6.10 
Z80A-CTC 
Z80A-DMA 
Z80A-SIO/2 
Z80-SIO/9 


6.10 

15.95 

17.25 


8080 
FAMILY 

8224 2.95 

8226 2.25 

8228 4.65 

8251 5.95 

8253 8.50 

8255 5.05 

8257 8.05 

8259A 7.50 

UART’S 

AY3-1015A / S1602P 3.95 

AY5-1013A 4.50 


ECL RAM 

10414DC / HM2510 
256 X 1 BIT FULLY DECODED 15NS 16 PIN 

MISCELLANEOUS 

MEMORIES 

93L422PC 1 K (256 x 4) Low Power 
TTL RAM Tristate 

93L422DC 1 K (256 x 4) Low Power 
TTL RAM Tristate 
93422DC IK (256x4) TTL RAM 
Tristate 

UPD4104C (4096 x 1) STATIC RAM 
300NS TrIstate 

Microprocessor Quartz 
Crystals 

standard Frequencies and Packages 
1 thru 12 MHZ only $4.95 ea 


5.95 


14.95 

15.95 

14.95 
2.95 



—SPECIAL— 

THE SIMPLE SOLUTION 
TO I.C. SELECTION 
1982 I.C. MASTER 

• Deluxe 3500 Page 2-Volume Set 

• 55,000 I.C. Devices 

• 150 Manufacturers 

• 2400 Complete Data Sheets 
from 62 Manufacturers 

Regularly $82.5D 
Active’s Super 
Low Price 

ACT NOW WHILE QUANTITIES LAST 


$49.95 


OPTOELECTRONICS 

L.E.D. Lamps 

LED 209 T-1 3mm Red 
LED 211 T-1 3mm Green 
LED 212 T-1 3mm Yellow 
LED 220 T-1 -3/4 5mm Red 
LED 222 T-1 -3/4 5mm Green 
LED 224 T-1 -3/4 5mm Yellow 
Diaplaya 

FND 357 ■ 

FND 500/TIL 322 
FND 507/TIL 321A 
DL 707/MAN 72 
OL 1416 

4 Digit, 16 Segment Alpha Num.) 24.95 
DL 2416 

(4 Digit. 17 Segment Alpha Num.) 27.95 



ILD74 1.49 TIL 111 .51 
ILQ74 2.60 4N26 .51 
ILCT6 1.85 4N33 .69 
MCT2 .52 




Refer to our previous 
AUGUST ad for other 
devices not listed here. 

Active is your one stop 
source for the widest 
variety of electronic 
components. Contact us 
for devices not listed and 
for volume quotes. 

Unless superceded next 
month, the prices will 
remain valid for 60 days. 


UNQAR-PRINCESS UNE FOR 
MICRO SOLDERING 


6976 lOW, 3 Wire Iron 

6990 Sotder Iron Holder 

6991 Refill Sponge for Holder 
6910 low Heal Dnif 

6915 15W Heat Unit 
69^ 3-Wire Handle 

6950 Pencil Nib. Copper 

6951 Screwdriver Nib, Copper 

6952 Spade Nib. Copper 

6953 Precision Nib. Wated 


27.25 6960 Pencil Nib. Plated 

9.82 6961 Screwdriver Nib, Plated 
1.62 6962 Spare Nib. Plated 

12.58 6939 Desolder Kit. 3 Tips 

12.58 6943 Desoider Tip .60 DiA 

15.05 6944 Desoider Tip .50 DIA 

1.10 6945 Desoider Tip .375 DIA 

1.10 6946 Desoider Tip .180 DIA 

1.10 6947 Desoider Tip. Slotted 

2.04 6982 Dual-ln-Line Extractor 

6983 T05 Extractor 


2.04 

2.04 

2.04 
39.69 

6.05 
6.05 
6.05 
6.05 

4.40 

5.40 
5.00 


PLASTIC ENCLOSURES 

by PAC J^TEC 


CM5-125K 

CM5-200K 

CM6-225K 

CM6-300K 


HEIGHT 

1.50" 

2.25" 

2.50" 

3.25” 


WIDTH DEPTH 

5.08" 5.25" 

5.08" 5.25" 

6.06" 6.25" 

6.06" 6.25” 


PRICE 

8.90 

10.80 

12.30 

13.00 


Availible Coiore: Blxk, Gray, Tan and Blua 



5% CARBON FILM RESISTORS 

Available stock on aH 5% standard values between 1 OHM 
and 9.1 MEG OHM. Multiples of 200 pcs. per value 
1/4 WAH _ 


Below 1000 pieces 
1000 pieces and more 
1/2 WAn_ 


.05 ea. 
.03 ea. 


Below 1000 pieces 
1000 pieces and more 

iimi- 


.06 ea. 
.04 ea. 


HIIMIK 


D-SUBMINIATURE RS232 TYRE 
CONNECTORS AT MINIATURE I 


49-1 109P 

NO. OF CONTACTS 

9 

2.75 

49-1 109S 

9 

3.22 

49-1 115P 

15 

3.67 

49-1 11 5S 

15 

4.40 

49-1 125P 

25 

5.05 

49-1125S 

25 

5.75 

49-1 137P 

37 

7.25 

49-1137S 

37 

8.25 

S*S0CKET, P>PLUG 




SPEECH EVALUATION BOARD 

LIMITED QUANTITY 
PLUG IN YOUR OWN EPROM AND 
IT SAYS WHAT YOU WANT IT TO SAY 

SPSB1001-01 $159.95 


— SWITCHES — 


MTA-1060 6 AMP Toggle Switch. SPDT, ON NONE ON 

SLS-220 Miniature STide Switch. DPDT 

DSS-10 DIP Switch, 10 Position 

MSPS-103C Miniature Pushbutton Switch. Normally Open 
MSPS-103B Miniature Pushbutton Switch. Normally Closed 
35-375 Rotary Switch, 6 Position, Shorting, 2 Poles 
35-376 Rotary Switch. 12 Position. Shorting, 1 Pole 
35-377 Rotary Switch. 5 Position. Non Shorting. 2 Poles 

35-378 Rotary Switch. 3 Position. Non Shorting, 3 Poles 

35-379 Rotary Switch, 4 Position, Shorting. 3 Poles 

35-380 Rotary Switch. 3 Position. Shorting. 4 Poles 


1.30 
.49 

1.65 

.65 

.65 

2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


NOW YOU CAM CALL US TOLL FREE 800-343^0674 

A 


FAST — EFFICIENT MAIL ORDER SERVICE 

U.S. Customers P.O. Box 8000. Westborough. Mass. 01581 
Mass. Residents Call (617) 366-0500 
Outside U.S. 5651 Ferrier St.. (Mil ). Quebec. Canada H4P INI 

Tel No : (514) 731-7441. Telex No. 05-823554. Twx No ; 610-421-3251 
All prices shown are m U S. dollars 

Foreign customers remit payment on int 1 bank draft or postal money order in U S currency 
Minimum mail order S10 - Add S3 00 to cover postage & handling 
' Visit our new outlet in Westborough. Massachusetts 
Visa and Mastercard accepted 


Write for your 
free copy of 
Active's 
comprehensive 
catalog today 


m 
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RADIO-ELECTRONICS 



KITS KITS KITS KITS KITS KITS 

ELECTRONIC KITS 

We have one of the largest selections of inexpensive electronic kits (over 
60 available!) and we have been providing quality kits for over 10 years 
to thousands of schools, hobbyists and engineers worldwide. Remember, 
all of our kits contain all parts and quality PC board (no need to buy 
the PC board extra) Compare our prices, extra features and complete- 
ness- you just won't find any other kits that compare! 

ATTENTION DEALERS 

We are looking for dealers to sell our line of kits. We provide liberal dis- 
counts and prices that beat any competition. Less than S100 gets you 
started! Write or call for more information. 


I120VAC LIGHT SEQUENCER KIT 

Great for discos, billboards) special effects, roof top Christmas 
[displays, etc. This reliable 1C and SCR kit sequences 10 outputs. 
The board has 10 dutput pads and each ^ 

output pad can light up to 150 watts of ' 

120VAC lamps (your choice) connected 
to it. Features variable speed and fused 
input. Kit comes with all parts, PC 
board and instructions. Size of board: 

4" x 8". Operates from 120 VAC. 

C4725 $19.95 

110 NOTE SOUND SYNTHESIZER KIT 

Very unique simple music synthesizer features 10 adjustable notes, 
[variable pitch, variable speed, flashing LED and individual or flow- 
ing notes. Make "robot" sounds, space 
war computer effects, etc. One of the 
most unusual kits. Circuit features 3 
IC's and 12 trimmer resistors. Complete 
with all parts, PC board and instructions. 

Size of board: 2.8" x 4". Operates from 
9V battery (not includecfl. C4722 $11.95 

[ELECTRONIC SLOT MACHINE KIT 

Realistic action slot machine features sound effects, digital read- 
louts and flashing LED. Has 3 different symbols that "roll" and 
"come up" one at a time. When all 
symbols are the same a special win- 
ner note sounds. Circuit uses 7 IC's and 
12 transistors. Kit comes complete with 
all parts, PC board and instructions. Size 
of board: 5.5" x 7". Operates from 9V 
battery (not included). C4723 $29.95 

[ELECTRONIC DIGITAL DICE KIT 

Fun and exciting— this kit replaces conventional dice. Features 
Ibright jumbo LEDS and "roll" sound. Speed of roll is fully adjust- 
able and dice stop individually! Circuit 
uses 4 IC's and 10 transistors. Kit comes 
complete with all parts, PC board and 
instructions. Size of board: 4" x 4.8". 

Operates from 9V battery (not included). 

C4724 $15.95 





CHAMEY 

^ elect.nonics inc. 


P.O. BOX 27038 
DENVER, COLORADO 80227 
303-781-5750 


Orders • Minimum AD Order $9.00 

11-5750 • Please include 81.50 for postage (UPS) 

• VISA MC accepted 

• Phone orders are welcome 
Send for our free catalog of unique items 


CIRCLE 101 ON FREE INFORMATION CARD 


Microwave TV antennas. Best in the West! RocJ 
disc type. Complete with cable, accessories, war- 
ranty, 52 dB $125.00. Dealers wanted. GALAXY 
ELECTRONICS, 6007 N. 61st Ave., Glendale, AZ 
85301 (602) 247-1151 

STAGGERED resistor assortment y4W 5% com- 
mon values 40 each. Less common 10 each. 500 
total $10.00 Cl ELECTRONICS, P.O. Box 3034, 
Camarillo, CA 93010 

MAGIC TV machine. Amateur microwave receiv- 
ers, 1 yr. warranty, $99.95. MICRO, Box 3123, 
Temple, AZ 85281. We repair most brands of 
amateur microwave receivers. 

MICROWAVE downconverters. Also UHF sub- 
scription TV kits. Catalog 200. TROJAN ENTER- 
PRISES, 2920 Shelby, Indianapolis, IN 46203 

SCANNER/monitor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNIVER- 
SAL SOUND, Dept. RE, 2253 Ringling Blvd., Sara- 
sota, FL 33577 (813) 953-5363 

POLICE/fire scanners, scanner crystals, antennas, 
radar detectors. HPR, Box 19224, Denver, CO 
80219 

TRS-80 mod 3 cassette proorams 1 6K mail-list and 
inventory list. $14.00 each, $20.00 both. Write SUN 
MERCHANDISE COMPANY, Dept. RE-1, 1739 
Embassy Drive, Jacksonville, FL 32207 

CABLE TV Secrets — the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Suppli- 
ers list included. Send $7.95 to CABLE FACTS, 
Box 711-R Pataskala, OH 43062 

LIQUIDATING $100,000 inventory: speaker 
comes, gaskets, voice coils, spiders; also finished 
speakers, 50% - 75% below cost. Free list: ISE, 355 
Cowan Terrace W, Brownsville, TX 78521 

ANYTHING electronic located fast. Reliable ser- 
vice, details $1.00 SASE. W.K.M. 212 N. Milton 
Ave., Baltimore, MD 21224 


SUPER SALE 


EPROM’s 



1-7 

8 up 

50 up 

2716 (5V, 450nS) 

$3.95 

$3.55 

CALL 

2732 (5V. 450nS) 

7.85 

6.95 

CALL 

2532 (5V, 450nS) 

11.20 

9.25 

CALL 

STATIC RAM 




6116P-3 (150nS) 

7.50 

7.20 

CALL 

2114L-2 (200nS) 

2.10 

1.70 

CALL 

DYNAMIC RAM 




4164 (200nS) 

7.90 

7.49 

CALL 


MISC 

CPU Z80A $5.29 ea. 

CDP-1854ACE (UART) $4.80 ea. 

16K RAM Expansion Kit 
for TRS-80 Mod III $12.95/8 

SUNTRONICS CO., me. 

^ II 12621 CRENSHAW BOULEVARD 
HAWTHORNE, CALIFORNIA 90250 

STORE HOURS: Mon.-Fn. 1 0am to 6:30pm — Sat. 10am to 5pm 
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

f2f3) 644-1149 1-800-421-5775 

Min Order. $10, P/H: $2, Accept VISA, Mastercard, Check or M.O. 


LATEST in video accessories!! Free shipping in 
U.S.A. Catalog $1.00. ELECTRONICS ET- 
CETERA, P.O. Box 826-L, Solvang, CA 93463 



MINI FM MIC 

Compact size, only 2"x1 "x%”. Transmit 
to FM radio 88-108 MHz. Exceptional 
audio quality. Transmits stable signal up 
to 900 ft. Complete kit incl. case, battery 
& instructions. Only $13.95. Assembled 
$18.95. Add $1.55 S&H ea. Send 200 
stamp for brochure. 

S.E. Corp.,Box 1132-RE 
Yorba Linda, CA. 92686 


COMPUTERS 

ATARI- 800^“ 
COMPUTER SYSTEM 

400W/16K ♦350 00 
800W/16K *69900 
^800 Computer w/48K 
$ 825.00 

ATARI PERIPHERALS: 

Printer "825“- 650PO ' Asteroids . 

Disk Dr-810"- 485PO ' MissteCorn^ 32 50 
Record "410"- 82PO ! SujxBrk Out 
Paddlelpr.) -.,595 ' Assem. Edit- 49Po 
Joysticklpr)/ ; Star Raiders- 45PO 

32k RAM- 17995 ! Basketball- 28PO 

Basic Cart - 49PO ' Chess - 32po 

Pac - Man —►^36.95 



IDiskette Storage BOX 

♦HARD PLASTICS 

5V4i„ch— ^2.95ea ^ 

^4.75e^ ^ 


Bare Bones APPLE II 

L . =48KRAM = 

Keyboard 

„ * 450 . 

Pwr. Supply 


Microswitch 
Keyboard 
$79.95 


Power Supply: APPLE 
5amp.; : Reference Man!. 

$124.00 : $18.00 


* SPECIALS 

3inch Mini FAN — ►^8.95| 
2111 — ► ^245 
8155— ► ^11.50 
ER2501— ►M.95 
AY5 1013A— ►^2.95 
8202 — ► ^29.95 
6522— ► ^5.25 
2716(f5V)— ► M.50 
2732— ► ^8.95 
8255 ^*5^95 
8748-8 — ‘SUX) 
MC6800 — ‘ZTS 
MC6802 - *1495 
MC6850 —>4.50 

MC6821 — M.95 
8Pos. DIP 
SWITCH 
M.35ea. 

1982 ' 

IC MASTER 

2 Vois. 

^919S 


CONCORD 

COMPUTER 

PRODUCTS 

1971 SO. STATE COLLEGE _ 

ANAHEIM. CALIF 92806 

( 714 ) 937-0637 . 

CHECK - M/0 ^ 

ws. ®©^o^COD 
MO.MIN order CA RES ADO 6 

FREIGHT 


MONITORS 
ZENITH *ZVM-121 

12in. 15MHZ./GREEN Phos. 

♦113.00 

J.C.S.#kG-T2 

12in. 19MHz. /GREEN Phos. 

Non- Glare Screen 1^34,50 

BMC#BM-i2A 

12in. 15MH2. /GREEN Phos. 

♦95.00 

AMbEk#CM-i3 (COLOR i ) 

13in. /COLOR!! 

♦375.00 


COMPONENTS 


{Diskette SALEH 

“Wabash” 

5(4 8inch 

SS/SD ^22.00^25.00 
SS/DD 27.40 3040 
DS/SD 0 34.90 

DS/OD3240 37.40 


REAL-TIME CLOCK 
CALENDAR (MSM5832) 

OturiftiM Mono Metal Gate CMOS I C 
Futurn 

Time. Month, Date. Year. A 
Day of Waek 
’ Bus Oriented 
*4 Bit Data Bus 
’4 Bit Address 
‘*^/W Hold Seiec « 

• Inter Signal 
'32 768Khz xial Control 

• 5v Pow Sup. 

• Low Power Dissipation 




74SOO 35 

74502 38 

74503 38 

74504 45 

74505 65 

74SOe 40 
74S10 55 

74S15 55 

74S20 55 

74S22 75 

74S30 35 

74S37 125 

MS51 60 
74S65 96 

74S74 55 

74S85 2 00 


74S66 

74S112 

74S132 

74S136 

74S140 

74S158 

74S174 

MS175 

74S181 

74S182 

74S188 

74S240 

74S244 

74S471 

74S472 


1702 4 25 8/3 95«a 

2706 2 95 8/2 65m 

271615V) 5 00 8/4 50m 

TMS2716 8 95 8/8 00 M 

2732 (5V) 10 50 8/9 25 m 
TMS2532 11 50 8/10 25m 



NO P.O. BOX 
SHIPMENTS 
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rsmsa^ the first name in Counters ! 


9 DIGITS 600 MHz $129 i,„„^ 

WlKJbLl 



SPECIFICATIONS: 


PRICES 

CT-90 wired. I yetr warranty 
CT-90 Kit 90 day parts war- 
ranty 

AC- 1 AC adapter 
BP- 1 Nicad pack -*-AC 
Adapter/Charger 
OV-1. Micro-power Oven 
time base 

External time base input 


The CT-90 is the most versatile, feature packed counter available for less 
than $300.00! Advanced design features include; three selectable gate times, 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed! Also, a 1 OmHz TCXO time 
base is used which enables easy zero beat calibration checks against WWV. 
Optionally, an internal nicad battery pack,extemal time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 


Range: 

Sensitivity 

Resolution: 


Display 
Time base: 


Power. 


20 Hz to 600 MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0.4” LED 

Standard- 10.000 mHz, 1.0 ppm 20-40° C. 
Optional Micro-power ovenh.l ppm 20-40°C 
8-15 VAC @ 250 ma 


7 DIGITS 525 MHz 

SPECIFICATIONS: 



PRICES: 


MINI- 100 wired, 1 year 


warranty 

$79.95 

AC-Z Ac adapter for MINI- 


100 

3.95 

BP-Z Nicad pack and AC 


adapter/ charger 

12.95 


Range: 

Sensitivity 

Resolution: 


Display 
Time base: 
Power. 


20 Hz to 525 MHz 

Less than 50 MV to 150 MHz 

Less than 1 50 MV to 500 MHz 

1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 

100.0 Hz (500 MHz range) 

7 digits 0.4" LED 

1.0 ppm TCXO 20-40°C 
12 VAC @ 250 ma 


The CT-70 breaks the price barrier on lab quality frequency coimters. 
Deluxe features such as; three frequency ranges - each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1.0 ppm accuracy- that’s .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 


PRICES: 


CT-70 wired, 1 year warranty 

$99.95 

CT-70 Kit, 90 day parts war- 


ranty 

84.95 

AC-1 AC adapter 

3.95 

BP-1 Nicad pack -1- AC 


adapter/ charger 

12.95 


7 DIGITS 500 MHz $79 as 

WIRED 



Here’s a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn’t have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can’t be beat! Accurate measurements 
can be made from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 100 makes an ideal addition 
to your tool box for "in- the- field” frequency checks and repairs. 


SPECIFICATIONS; 


Range: 

Sensitivity 

Resolution: 

Display 
Time base: 
Power. 


1 MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 

1.0 KHz (fast gate) 

7 digits, 0.4" LED 

2.0 ppm 20-40° C 
5 VDC @ 200 ma 


8 DIGITS 600 MHz 


Range: 

Sensitivity 



SPEqI . F^CA T;.QNS: 



Resolution: 


20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz 

Less than 25 mv to 1 50 MHz g digit precision And, one of its best features is the Receive Frequency 
Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The 

1.0 Hz (60 MHz range) j * • -i j • i 

10 0 Hz (600 MHz range) adapter is easily programmed for any receiver and a simple connection to the 

8 digits 0 4" LED received s VFO is all that is required for use. Adding the receiver adapter in no 

2.0 ppm 20-40° C liniits the operation of the CT-50, the adapter can be conveniently 

1 10 VAC or 12 VDC switched on or off The CT-50, a counter that can work doublo-duty! 


PRICES: 


CT-50 wired, 1 year warranty 
CT-50 Kit, 90 day parts 

$159.95 

warranty 

119.95 

RA-1, receiver adapter kit 
RA-1 wired and pre-program- 
med (send copy of receiver 

14.95 

schematic) 

29.95 



DIGITAL MULTIMETER $99^ired 


PRICES: 


DM-700 wired, 1 yearwarranty 

$99.95 

DMrlOO Kit, 90 day parts 


warranty 

79.95 

AC-1, AC adaptor 

3.95 

BP-3, Nicad pack -l-AC 


adapter/ charger 

19.95 

MP-1, Probe kit 

2.95 


The DM'700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large 
digit, hi inch LED readout with automatic decimal placement, automatic 
polarity, overrange indication and overload protection up to 1 250 volts on all 
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 


SPECIFICATIONS: 
DC/ AC volts: lOOuV to 1 
DC/ AC 


KV, 5 ranges 


current 

Resistance: 

Input 

impedance: 

Accuracy 

Power 


O.luA to 2.0 Amps, 5 ranges 
0. 1 ohms to 20 Megohms, 6 ranges 

10 Megohms, DC/ AC volts 
0.1% basic DC volts 
4 'C cells 


AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 

$29.95 Kit $39.95 Wired 


ACCESSORIES 


COUNTER PREAMP 1 

Telescopic whip antenna - BNC plug 

$ 7.95 

1 

High impedance probe, light loading 

15.95 

For measuring extremely weak signals from 10 to 1,000 1 

Low pass probe, for audio measurements 

15.95 

MHz. Small size, powered by plug transformer-included. 1 

Direct probe, general purpose usage 

12.95 

• Flat 25 db gain 1 

Tilt bail, for CT 70, 90, MINI- 100 

3.95 

• BNC Connectors I 

Color burst calibration unit, calibrates counter 

14.95 

• Great for sniffing RF with pick-up loop 1 

against color TV signal » 

$34.95 Kit $44.95 Wired ^ 


rsiis3^ B!l33lrciiis, ill. 

2575 BAIRD RD. • PENFIELD, NY 14526 


PHONE ORDERS 
CALL 716-586-3950 


ILK M S Satisfaction guaranteed - examine for 10 days, if not pleased 
return in original form for refund Add for shipping 
insuronce to a maximum of S 1 0 Overseas add 1 5°4). COD. add 
S2. Orders under S10. add S 1 50 NY residents, add 7 % tax. 
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RADIO-ELECTRONICS 


CUSTOM electronic manufacturing, prototype, 
short production run. DAUS ELECTRONICS, P.O. 
Box 831, Angler, NC 27501 

RECORDS— tapes! Discounts to 73%; all labels; no 
purchase obligations; newsletter; discount dividend 
certificates; 100% guarantees. Free details. DIS- 
COUNT MUSIC CLUB, 650 Main Street, PC Box 
2000, Dept. 3-0782, New Rochelle, NY 10801 

DESCRAMBLERS gated pulse sinewave, 
transmitters, sniffers, bugfoiier, lineals, 
scramblers, schematics, boards, kits. Catalog 
$2.00. M&M ELECTRONICS, Box 252, Crom- 
pound, NY 10517 

SUPER-buy: microwave receiving systems, con- 
verters, satellite TVRO. Large selection of best 
quality products. Lowest prices anywhere. Free in- 
formation. Catalog $3.00. Satisfaction guaranteed. 
TCE, Box 343, Dept. R, Brooklyn, NY 11230 

USA subscription— TV stations (MDS) brochure. 
Latest and most complete information: exact tower 
locations, programming, equipment, ownership and 
more. Send $10.00 to TCE, Box 343, Dept. R, 
Brooklyn, NY 11230 

TEKTRONIX and HP 30 MHZ used oscilloscope 
$200.00. (714) 985-9967. 

POWER-AMP sub-assemblies, 100 watts rms. 
.05% distortion, completely assembled and tested, 
quantity pricing available, free brochure. CLAXTON 
AUDIO, 3174 Periwinkle, Memphis, TN 38127 


WANTED 

Ideas, inventions, new products wanted for presen- 
tation to industry. Call free 1-800-528-6050. Arizona 
1-800-352-0458. X831. 


UHF CONVERTERS 

DELUXE sine wave UHF converter. Sound out of 
TV like normal with only antenna connection to TV 
or VCR. Kits $175.00 (312) 267-3455. LSR 
ENGINEERING, Box 6075, Chicago, IL 60680 


REEL TO REEL TAPES 

TRUCKLOAD sale, Ampex high quality open reel 
tape, 1800' or 2400' on 7" reels, used once, un- 
boxed. Case of 40, $45.00. Cassettes available. 
VALTECH ELECTRONICS, Box 6-RE, Richboro, 
PA 18954 


COMMUNICATIONS EQUIPMENT 

DECODE Morse, radioteletype signals frm air- 
waves with CODE* *STAR reader. Kit $1 69.95, wired 
$229.95. Shipping $5.00. MICROCRAFT, Box 
51 3R, Thiensville, Wl 53092 (414) 241-4654 

POWER SUPPLIES 

LABORATORY quality 5-volt, 12-volt, tri-voltage 
supply for Op-Amps, IC’s, Microprocessors. Kit 
$69.95. Wired $89.95. Shipping $4.00. MICROC- 
RAFT, Box 51 3R, Thiensville, Wl 53092. (41 4) 241 - 
8144 


PROGRAMS 


FIBEROPTICS 


ANALOG photo receiver. Beautiful sine, square, 
triangle reproduction. 10 (jls response (2.0 kHz). 
Complete manual Including analog LEDxmtr 
schematic. $27.50 + $2.25 P&H. Req. case and 
P.S. C. CLEARWATERS, 2074 Wallace Ave., 

*604, Bronx, NY 10462 


ARTWORK 


INFINITE TAX TABLE for handheld computers. 
TRS-80, Sharp, etc. Fit & Fica any amount of 
wages, dependants or pay periods. Well 
documented, including options. Send $5.95. ENER- 
GY CONTROL SYSTEMS, Box 1396, Gretna, LA 
70053 (504) 362-2090 


ARTWORK, professional quali^, fast turn around. 
Call or write today for more information or quote: 
ELECTRONIC COMMUNICATION ENG., PO Box 
18725, Greensboro, NC 27419. Phone (919) 299- 
9772 


COMPUTER PROGRAMS 

WIN $, dog race program. TRS-80 I/Ill, color, pocket 
specify $25.00. PAUL PICKS, PO Box 244, Lutz, FL 
33549 


CB RADIO 


GET more CB channels and range! Frequency 
expanders, boosters, speech processors, FM con- 
verters, PLL/slider tricks, how-to books, plans, mod- 
ifications. Catalog $2.00. CB CITY, Box 31500RE, 
Phoenix, AZ 85046 


Help Prevent 
Birth Defects - 
The Nation’s 
Number One 
Child Health 
Problem. 

Support the 

«Michof 

(^Dimes 

BIRTH DEFECTS 
FOUNDATION 


BOesURPLUS ITEMS leOB 


We’re closing out our parts business to 
concentrate on the CompuPro line of high 
performance computers. Remaining parts listed 
below are limited quantity, first come/first served. 
Counts approximate ( + 5%). No phone orders, no 
partial orders. Use this ad as order blank, or photo- 
copy ad. 

DELUXE 1 2V CLOCK NOW ON SPECIALS 

For cars, vans, planes, boats, or houses using alternate DC 
power. National’s MA1003 Is the finest looking, most readable 
12V DC clock module we’ve ever seen. Includes four biue/green 
fluorescent 0.3" readouts that are more pleasing to the eye, and 
more readable, than LEDs or LCDs; brightness control option; 
“dlm-when-headllghts-on” option for automotive applications; 
and sample application note. 

These have sold elsewhere for up to $19.95. Our price: $8.95 
each, 2/$17.95, or if you’re looking for real value, 10if$59.95! Take 
advantage now of the one of the best clock module deals on the 
market. 

CAPACITORS 

1000 UF/35V, axial 40/$5 

500 UF/15V, axial 50/$5 

2200 UF/16V pc mount 35/$5 

1000 UF/16V 50/$5 

220 UF/25V pc mount 50/$5 

1000 uF/1 50V 25/$5 

10,000 uF/IOV axial 25/$5 

TRANSISTORS 

MPS3694 NPN 1000/$35 

2N4400 NPN 1/4” leads 2000/$70 

2N5227 PNP 1000/$35 

2N4917 PNP 2000/$70 

FPQ3725 quad xsistors 50/$5 


LOW PROFILE SOCKETS 

Spin 

14 pin 

16 pin 

18 pin 

20 pin 


.50/$5 

.50/$5 

.50/$5 

.40/$5 

.35/$5 


LINEAR ICS 

LM301 

. . . 30/$5 

LM741 

. . . 50/$5 

LM733 

... 50/$5 

LM380 

. . . 30/$5 

LM556 

. . . 25/$5 

LM703 

. . . 25/$5 

UA706 

. . . 20/$5 

UA723 

. . . 25/$5 

Lm1458 

. . . 20/$5 

CA3080 

. . . 10/$5 

4195TK 

. . . 20/$5 

LM7806 -i-6reg ... 

. . . 10/$5 

LM7808 -i-8Vreg.. 

. . . 10/$5 

LM7815 -flSVreg. 

. . . 10/$5 

LM7818 -t-ISVreg. 

. . . 10/$5 

LM7824 -F24Vreg. 

. . . 10/$5 

LM7906-6Vreg ... 

. . . IO/$5 

LM7908-8Vreg.... 

. . . 10/$5 

LM7915-15Vreg .. 

. . . 10/$5 

LM7918-18Vreg .. 

. . . 10/$5 

LM7924-24Vreg .. 

. . . 10/$5 

CMOS 

4010 

40/$4 

4015 

40/$5 

4016 

50/$5 

4019 

40/$5 

4022 

40/$5 

4023 

60/$6 

4025 

50/$5 

4028 

60/$5 

4030 

50/$5 

4040 

20/$5 

4069 

50/$5 

4071 

50/$5 

4073 

50/$5 

4075 

50/$5 

4093 

50/$5 

4116 

50/$5 

4507 

50/$5 

4512 

50/$5 


ODDS AND ENDS 

Misc. pots - some funny shafts, some duals, some singles, no 

time to select 35/$5 

250 Ohm trimpots 50/$5 

500 Ohm 50/$5 

25A/50V diode bridges 5/$5 

Dynamic mic originally designed for Cartrivislon with extension 

cable (miniplug male and female); stereo pair $5 

Extension cable as above 5/$5 

Stereo amps with LM380s and pots. May even work! 2/$5 

15 MHz crystal oscillator In small can 2/$5 

Colorburst crystal 3.58 MHz 

1 MHz HC-6 crystal 5/$5 



ELECTRONICS 

OAKLAND AIRPORT, CA 94614-0355 

Send the coupon below to Bill Godbout Electronics, RE Parts 
Sale, PO Box 2355 Oakland Airport, CA 94614-0355. 

Please send the parts circled above to (PLEASE PRINT OR 
TYPE): 

Name_ 

street Address (necessary for UPS delivery) 


Town_ 


Subtotal for parts; 

Californians add tax 
Handling (strike out for orders 
over $25) 

Postage (allow 5%, excess refunded) 
TOTAL 
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DIGI~KEY 

CORPORATION 


- 346 - 5 1 44 


In Mn., Ak.. Hi. Call 218-681-6674 



wn *1.^° a! ® ^°°PP*y- •’V Oigi-Key may be combined for a volume discount. Items that ore not discountoble ore identified by the HANDLING f H APGFC X/OLUMF DKCm IKIT 

° '^’■'’'"9 ’*’® discountable items ond apply the oppropriote discount. To this subtotol, odd the non-discountoble items Then odd ”^^*^**"'*^ CHARGES VOLUME DISCOUNT 

the hondling charge. We poy oil shipping ond insuronce to oddresses in the U S. A., Conodo ond Mexico when check or money order occomoonies order * 0.00-S 9.99 Add S2.00 S 0.00-$ 99.99 NET 

WHEN ORDERING BY PHONE, CAll: 1-800-346-5M4 (Mn., Ak., Hi., coll 218-681.6674) By moil ..nd your ordor to: DIGI-REY, Highwo, 32 South, Thi.f Rivor Fall., MN 56701 | wiSSlIaliw ! ! ! ! ! Add loll $ wSiSSilMS:!? [ill Isl* 

^nlnTaH ^ DIGI’KEY GUARANTEE: Any ports or products purchased from Digi-Key thot prove to be defective will be $ 50.00-S99.99 Add So!25 S 500.00-S999.99 ! ! ! ! Less 20% 

^reploced or refunded if returned within 90 doys from receipt with o copy of your invoice. Prices subject to change without notice. $100.00 & Up No Charge $1000.00 & Up Less 25?'- 
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RADIO-ELECTRONICS 



MICROPROCESSOR COMPONENTS 


74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
, 74LS83 
74LS85 
74LS86 
74LS90 


74S00 

74502 

74503 

74504 

74505 

74508 

74509 

74510 

74511 
74S15 
74S20 
74S22 
74S30 
74S32 
74S38 
74S40 
74S51 

74564 

74565 
74S74 
74S86 
74S112 
74S113 
74S114 


74LS92 14 

74LS93 14 

74LS95 14 

74LS96 16 

74LS107 14 

74LS109 16 

74LS112 16 

74LS113 14 

74LS114 14 

74LS122 14 

74LS123 16 

74LS125 14 

74LS126 14 

74LS132 14 

74LS133 16 

74LS136 14 

74LS138 16 

74LS139 14 

74LS151 16 

74LS153 16 

74LS154 24 

74LS155 16 

74LS156 16 

74LS157 16 

74LS158 16 

74LS160 16 

74LS161 16 

74LS162 16 

74LS163 16 

74LS164 14 

74LS165 16 

74LS168 16 

74LS169 16 

74LS170 16 

74LS173 16 

74LS174 16 

74LS175 16 

74LS181 24 

74LS190 16 

74LS191 16 


74S124 

74S133 

74S134 

74S135 

74S136 

74S138 

74S139 

74S140 

74S151 

74S153 

74S157 

74S158 

74S160 

74S174 

74S175 

74S188* 

74S194 

74S195 

74S196 

74S240 

74S241 

74S242 


CA-LINEAR 


CA3060N 16 3.25 

CA3080H 1.25 

CA3081N 16 1.49 

CA3082N 16 1.49 

CA3083N 16 1.49 

CA3086N 14 .69 


74LS192 

74LS193 

74LS194 

74LS195 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS248 

74LS249 

74LS251 

74LS253 

74LS257 

74LS258 

74LS260 

74LS266 

74LS273 

74LS279 

74LS283 

74LS290 

74LS293 

74LS298 

74LS352 

74LS353 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS386 

74LS393 

74LS399 

74LS670 

81LS95 

81LS97 


74S243 

74S244 

74S251 

74S253 

74S257 

74S258 

74S260 


74S373 

74S374 

74S387* 

748471* 

74S472* 

74S473* 

74S474* 

74S475* 

74S570* 

748571* 

748572* 

748573* 

748940 

748941 


Pin No. **P!n» STATIC RAMS Price 

1101 16 256x1 (650ns) 

2101 22 256x4 (450ns 8101 

2102 16 1024x1 (350ns) 

21L02 16 1024x1 (450ns) L.P 1.49 

2111 18 256x4 450ns) 81 11 2.95 

2112 16 256x4 (450ns) M08 2.95 

2114 18 1024x4 (450ns 2.25-8/14.95 

2114L 18 1024x4 (450ns L.P. .. .2.49 - 8/16.95 

2114-2 18 1024x4 (200ns) 2.49-8/16.95 

2114L-2 18 1024x4 200ns L.P. . . .2.95- 8/19.95 

2141-3 18 4096x1 (150ns) ' - 

2147 18 4096x1 70ns) 

2148 18 1024x4 (70ns) ...8.95 

TM84044 18 4096x1 (450ns) 3.95 

TM84045 18 1024x4 (450ns) 3.95 

5101 22 256x4 450ns) CM08 4.95 

MM5257 18 4096x1 (450ns) 4044 4.95 

HM6116-4 24 2048x8 (200ns) CM05 7.95 

HM6116LP-4 24 2048x8 (200ns) L.P. CM08 8.95 

7489 16 16x4 (50ns) 3101 2.25 

74C920 22 256x4 250ns) CM08 (6551) 3.95 

74C921 18 256x4 (250ns) CMOS 3." 

74C929 16 1024x1 (250ns) CMOS (6501) 3.,. 

74C930 18 1024x1 (250ns) CMOS (6518) 3.95 

74S189 16 16x4 (35ns) 93405 1.95 

74S200 16 256x1 (80ns 93410 3.95 

74S206 16 256x1 (60ns) 93411 3.95 

74S289 16 16x4 35ns) 3101 2.25 

82S10 16 1024x1 (50ns) O.C. (93415) 3.95 

82S25 16 16x4 (50ns) O.C. (74S289) 2.25 

EPROMS 

1702A 24 256x8 (lus) 4. 

2708 24 1024x8 (450ns) 3. 

2708-5 24 1024x8 (550ns SM00246 2. 

TMS2516 24 2048x8 450ns) 2716 6. 

TMS2532 24 4096x8 450ns) NMC2532 9.95 

TMS2564 28 8192x8 450ns 29.95 

TMS2716 24 2048x8 450ns 3vol1age 7.95 

2716 24 2048x8 450ns 5.95 

2732 24 4096x8 450ns 9.95 

27580 24 1024x8 450ns single +5V 2.95 

MM2764 28 8192x8 (450ns) 29.95 

microprocessor chips 

Z80 (780C) 40 CPU (MK3880N) (2MHz) 

Z80A (780-1) 40 CPU (MK3880N-4) (4MHz) 6.95 

CDP1802 40 CPU. .... 9 95 

2650 40 MPU 14.95 

IDM2901ADC 40 CPU-4-bit slice (Com. Temp. Gr.) . . 19.95 

MCS6502 40 MPUw/Clock(65Kby1esmem.) 9.95 

INS8035N-6 40 MPU-8-bit(6MHz) 5.95 

INS8039N-6 40 CPU-Sgl.chip8-bit(128bts.Ram). . . .6.95 

INS8040N-6 40 CPU (256 bytes RAM) 14.95 

INS8070N 40 CPU (64 bytes RAM) 19.95 

INS8073N 40 CPU w/Basic Micro Interpreter ... .24.95 

P8085 40 CPU 5 95 

TMS9900JL 64 MPU -16-bit 39.95 

MICROPROCESSOR MANUALS 

M-Z80 User Manual 7 50 

M-CDP1802 User Manual ' 7 50 

M-2650 User Manual 5.00 

6800/6800 SUPPORT DEVICES 

MC6800 40 MPU 4 95 

MC6802CP 40 MPU with clock and RAM 7.95 

MC6810API 24 1 28x8 Static RAM 3.95 

MC6821 40 Peripheral Inter. Adapt (MC6820) 4.95 

MC6828 24 Priority Interrupt Controller 15.95 

MC6830L8 24 1024x8-bit ROM (MC68A30-8) 10.95 

MC6850 24 Asynchronous Comm. Adapter ... . 4 95 

MC6852 24 Synchronous Serial Data Adapter ... 5.75 

24 0-600bps Digital MODEM 9.95 

24 2400bps Modulator 12.95 

16 Quad 3-state bus. trans. (MC8T26) ..2.25 

8080/8080A SUPPORT DEVICES 

j8080A 40 CPU 395 

0P8212 24 8-bit Input/Output ' ' ^ 

DP8214 24 Priority Interrupt Control 3.95 

DP8216 16 Bi-Oirectlonal Bus Driver 2.25 

DP8224 16 Clock Generator/Driver 2.25 

DP8226 16 Bus Driver 2 25 

DP8228 28 System Controller/Bus Driver 3.49 

DP8238 28 System Controller 4.49 

INS8243 24 I/O Expander lor 48 Series 5.95 

INS8250 40 Asynchronous Comm. Element 10.95 

DP8251 28 Prog. Comm. I/O (USART) 4 49 

DP8253 24 Prog. Interval Timer 6.95 

0P8255 40 Prog. Peripheral I/O (PPI) 449 

DP8257 40 Prog. DMA Control 7.95 

DP8259 28 Prog. Interrupt Control 6.95 

DP8275 40 Prog. CRT Controller 29.95 

0P8279 40 Prog. Keyboard/Display Interface 8.95 

DP8303 20 System Timing Element 3.95 

pP8304 20 8-bit Bi-Directional Receiver 2.49 

20 8-bit Bi-Directional Receiver 2.49 

20 8-bit Bi-Directional Receiver 2.49 

DP8310 20 Octal Latched Peripheral Driver 4.95 

DP831 1 20 Octal Latched Peripheral Driver 4.95 


:;,CES SLASHED! 

■ ■ ^ Shinmpnt in MiSnrc 


Part No 
1103 
4027 
4116N-2 
4116N-3 
4116N-4 
4164N-2 
MM5261 
MM5262 
MM5270 
MM5280 
MM5290-2 
MM5290-3 
MM5290-4 
MM5298-3 


**Pins 


DYNAMIC RAMS 


2.25-8/16.95 

1.95-8/14.95 

1.49-8/10.95 

9.95 

49-8/1.95 

49-8/1.95 

MK4096 2.95 

2107 3.95 

2.25-8/16.95 

1.95-8/14.95 

1.49-8/10.95 


256x4 


20 256x8 
20 512x8 
20 512x8 
24 512x8 
24 512x8 
24 1024x8 
16 512x4 
16 512x4 


24 512x8 
16 32x8 
16 256x4 
16 256x4 
16 512x4 


18 1024x1 (300ns 

16 4096x1 250ns 

16 16,384x1 150ns 
16 16,384x1 (200ns 
16 16,384x1 250ns 
16 65,536x1 (200ns 
18 1024x1 300ns 

22 2048x1 365ns 

18 4096x1 250ns 

22 4096x1 200ns 

16 16,384x1 (150ns 
16 16,384x1 (200ns 
16 16,384x1 250ns 
16 8192x1 (200ns 

PROMS 

16 32x8 PROM O.C. (6330-1) 1.49 

PROM T.S. (6301-1) 1.95 

PROM T.S. 6331-1 1.95 

PROM O.C. 6300-1) 1.95 

PROM T.S. (6309-1) 5.95 

PROM T.S. (6349-1) 4.95 

PROM O.C. (6348) 4.95 

PROM T.S. (OM87S296N) ..4.95 

PROM O.C. (6340) 4.95 

PROM T.S. (TBP28S86) ....8.95 

PROM O.C. (6305) 2.95 

PROM T.S. (6306 2.95 

1024x4 PROM O.C. (6352) 4.95 

1024x4 PROM T.S. (82S137) 4.95 

PROM O.C. (27S18) 2.95 

PROM T.S. (27S15) 9.95 

PROM T.S.(27S19 2.95 

PROM O.C. (27S20) 3.95 

PROM T.S. (27S21) 3.95 

PROMO.C.(27S12) 5.95 

18 2048x4 PROM T.S. (TBP24S81 ) .... 9.95 

24 1024x8 PROM O.C. 82S180) 9.95 

24 1024x8 PROM T.S. (82S181) 9.95 

18 2048x4 PROM O.C. (82S184) 9.95 

18 2048x4 PROM T.S. (82S185) 9.95 

PROM O.C. (82S190) 19.95 

PROM T.S. (82S191) 19.95 

ROM’S 

(2140) 24 Character Generator (Upper Case) 9.95 

(3021 ) 24 Character Generator (Lower Case) 9.95 

NMOS READ ONLY MEMORIES 

MCM66710P 24 128x9x7 ASCII Shifted w/Greek 13 50 

" 13.50 

13.50 

DATA ACQUISITION 

OCIO Mostek DC/OC Convert. ■l 5V to -9V 2.95 

MC3470P 18 Floppy Disk Read AMP System 4.95 

MC1408L7 16 7-bit D/A Converter (DA(;0807LCN) 2.49 

MC1408L8 16 8-bit D/A Converter (DAC0808LCN .. . .2.95 

AF100-1CN 16 Universal Active Filter 2.5% 5 95 

AF121-1CJ 24 Touch Tone Low Band Filter 19.95 

AF122-1CJ 24 Touch Tone High Band Filter 19.95 

LM308CH * 

LM334Z 
LM335Z 
LF356N 
LF398N 
LM399H 
ADC0804 
DAC0806 
ADC0809 
ADC0817 
DAC1000 
DAC1008 
DAC1020 
DAC1022 
DAC1222 
CD4051N 
AY-5-1013 


74S471 

74S472 

74S473 

74S474 

74S475 

74S478 

74S570 

74S571 

74S572 

74S573 


82S115 
82S123 
82S126 
82S129 
82S130 
82S185 
DM87S180N 
DM87S181N 
DM87S184N 

DM87S185N 

DM87S190N 24 2048x4 

DM87S191N 24 2048x8 


Super Gain Op Amp l!l5 

Constant Current Source 1 .30 


8 Sample & Hold Amplifiers 3.95 

Temp.Com[). Prec. Ref. (.Sopm/C*) 5.00 

20 8-bif A/D (Jonverter ( 1 LSB) 3.49 

16 8-bit D/A Converter 0.78% Lin.) ... . 1.95 

28 8-bit A/D Converter (8-Ch. Mulli.) 4 49 

40 8-bit A/D Converter (16-Ch. Multi.) 9.95 

24 1 0-bit D/A Conv. Micro. Comp. (0.05% ).. 1 3.95 
20 10-bit D/AConv. Micro. Comp. (0.20%) . 7 95 

16 10-bit D/A Converter (0.05% Lin.) 8.49 

16 10-bit D/A Converter (0.20% Lin. .. , 5.95 
18 12-bit D/A Converter (0.20% Lin.) ... 6 95 


40 30KBAUDUARf ! ! ! ! ! ! ! ! . ;3;95 

SPECIAL FUNCTION 

DS0025CN 8 Dual MOS Clock Driver (5MZ) 2.49 

DS0026CN 8 Dual MOS Clock Driver (5M2) 1.95 

INS1771N-1 40 Floppy Disk Controller 16.95 

INS2651N 28 Communication Chip 8 95 

MM58167N 24 Microprocessor Real Time Clock 8.95 

MM58174N 16 Micro. Compatible Time Clock .. . 795 

CDP402N 40 Microcontroller w/64-digit RAM 5.95 

and Direct LED Drive 

C0P402MN 40 Microprocessor w/64-digit RAM 5.95 

& Direct LED Drive w/N Buss Int. 

COP470N 20 32-seg.VACFIuor.Drvr.(20-pinpkg.) . . . .3.25 

TELEPHONE/KEYBOARD CHIPS 

AY-5-9100 18 Push Button Telephone Dialer 14.95 

AY-5-9200 16 Repertory Dialer 1495 

AY-5-9500 14 CMOS Clock Generator 4 95 

AY-5-2376 40 Keyboard Encoder (88 keys) 9.95 

HD0165-5 24 Keyboard Encoder (16 keys) 9 95 

74C922 18 Keyboard Encoder (16 keys) 4 49 

74C923 20 Keyboard Encoder (20 keys) 4 95 


Shipment in 24 Hours 


CONNECTORS- 


25 Pin — D Subminiature (meets RS232) 

Part No. Description price 


M25P PLUG (RS232) 2.5 

SOCKET (RS232) 3.50 

DB25PF-179 PLUG (RS232) Wire Wrap style 4.95 

D851 226-1 CABLE COVER for 0B25P or DB25S 1 .75 

DB25P-831 PLUG - Right Angle - PC Mount 4.95 

SOCKET - Right Angle - PC Mount 5.25 

Screw Lock for DB2S Series Connectors 
(Locks connector to panel) 2/.99 



Solder Eyelet/Wire Wrap Edge Card 

Part No. I Contacts I Sp. I Description 


15/30SE 

18/36SE 

22/44SE 

22/44PC 

S0/100SE 

22/44WW 

67031-5 

R681-1 

R681-2 


15/30 

18/36 

22/44 

22/44 

50/100 

22/44 

22/44 

50/100 

50/100 


Solder 

Solder Eyelet 
Solder Eyelet 
»Cty|ejno^^oars) 

Wire Wrap - Level 3 
IW (Pns.0625x,03x.75) 
Wire Wrap - Level 3 
Wire Wrap - Level 3 


m IC SOCKETS 

TnTnT For Socket Required, See Column After The IC Part No. 

LOW PROFILE (TIN) SOCKETS 

1-24 a-49 50-100 


8 pin LP .17 .16 15 

14 pin LP .20 .19 is 

16 pin LP .22 .21 .20 

18 pin LP .29 .28 27 

20 Pin LP .34 .32 30 

22 pin LP .37 . 36 .‘35 

24 pin LP .38 .37 .36 

28 pin LP .45 .44 .43 

36 pin LP .60 .59 58 

40 pin LP .63 .62 !61 

— Soldertall Standard Tin & Gold Also Available — 


WIRE WRAP (GOLD) SOCKETS 

LEVEL #3 1-24 25-49 50-100 


8 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 


1.23 

1.14 

1.38 

1.79 


$10.00 Minimum Order — U.S. Funds Only 

California Residents Add 6V2% Saies Tax 
Postage ~ Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 


Spec Sheets — 25c each 

Send 88c Postage for your 
FREE ^982 JAMECO CATALOG 
Prices Subject to Change 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 


7045IPI 
7045EV/Kit* 
7106CPL 
7106EV/Kit* 
7107CPL 
7107EV/Kit* 
7116CPL 
7117CPL 
7201 lUS 
7205IPG 
7205EV/Kit* 
7206CJPE 
7206CEV/Kit* 
7207AIPD 
7207AEV/Kit* 
7208IPI 
7209IPA 
7215IPG 
7215EV/Kit* 
7216AIJI 
7216CIJI 
72160IPI 
7217IJI 
7217AIPI 
7224IPL 
. 7226AIJL 
7226AEV/Kit* 
7240IJE 
7242IJA 
7250IJE 
7260IJE 
75551 PA 
7556IPD 
7611BCPA 
7612BCPA 
7621 BCPA 
7631 CCPE 
7641 CCPD 
7642CCP0 
7660CPA 


8048CCPE 
8069CCQ 
8211 CPA 
8212CPA 


‘Wns Function 

28 C,0S Precision Timer 

28 Stopwatch Chip, XTL 

40 3% Digit A/D (LCD Drive) .... 

40 IC, Circuit Board, Display 

40 3% Digit A/D (LED Drive) .... 

40 IC, Circuit Board, Display 

40 3’A Digit A/D LCD Dis.HLD... 

40 3%DigitA/DLEDDis.HLD. .. 

Low Battery Volt Indicator 

24 CMOS LED Stopwatch/l imer . 

24 Stopwatch Chip, XTL 

16 Tone Generator 

16 Tone Generator Chip, XT I 

14 Oscillator Controller 

14 Freq. Counter Chip, XTL 

28 Seven Decade Counter 

8 Clock Generator 

24 4 Func. CMOS Stopwatch CKT 

24 4 Func. Stopwatch Chip, XTL . 

28 8 Digit Univ. Counter C. A 

28 8 Digit Freq. Counter C.A 

28 8 Digit Freq. Counter C.C 

28 4 Digit LED Up/Down Counter C.A 

28 4 Digit LED Up/Oown Counter C.C 

40 LCD A'k Digit Up Counter DRI . . 

40 8 Digit Univ. Counter 

40 5 Function Counter Chip, XTL . . 

16 CMOS Bin Prog. Timer/Counter 

8 CMOS Divide-by-256 RC Timer . 

16 CMOS BCD Prog. Timer/Counter 

16 CMOS BCD Prog. Timer/Counter 

8 CMOS 555 Timer, 

14 CMOS 556 Timer 

8 CMOS Op Amp Comparator 

8 CMOS Op Amp Ext. Cmvr 

8 CMOS Dual Op Amp Comp 

16 CMOS Tri Op Amp Comp 

14 CMOS OuacTOp Amp Comp 

14 CMOS Quad Op Amp Comp 

8 Voltage Converter 

14 Waveform Generator 

16 Monolithic Logarithmic Amp 

50ppm Band-GAP Volt Ref. Diode . 

8 Volt Ref/Indicator 

24 Volt Ref/Indicator 


Price 
. .14.95 
..19.95 
...9.95 
. .34.95 
..11.95 
.29.95 
16 95 
15 95 
2 25 
..12.95 
..14.95 
...4.95 
...7.95 
5 95 
7 95 
..15.95 


..13.95 
..14.95 
..29.95 
..24.95 
..19.95 
..10.95 
. .14.95 
..10.95 
. .29.95 
..74.95 


..5.25 


1.45 

2.20 

. ..5MV 2.25 
. . .5MV 2.95 
. ..5MV 3.95 
. .10MV 6.35 
..10MV 7.50 
. .10MV 7.50 

2.95 

3.95 

19.95 

2.50 


74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C86 

74C89 

74C90 

74C93 


14 


74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74C162 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 


74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C903 

74C906 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C925 

74C926 

80C95 


1.95 

2.49 

2.49 


8.95 
4.49 

4.95 


LH0002CN 10 

LM10CLH 

LM11CLH 

LH00700H 

TL071CP 8 

TL072CP 8 

TL074CN 14 

LH0082C0 

TL082CP 8 

TL084CN 14 

LH0094CD 

LM300H 

LM301CN 8 

LM302H 

LM304H 

LM305H 

LM307CN 8 

LM308CN. 8 

LM309H 

LM309K 

LM310CN 8 

LM311CN 8 

LM312H 

LM317MP 

LM317T 

LM317K 

LM318CN 8 

LM319N 14 

LM320K-5 

LM320K-12 

LM320K-15 

LM320T-5 

LM320T-12 

LM320T-15 

LM323K 

LM324N 14 

LM329DZ 

LM331N 8 

LM334Z 

LM335Z 

LM336Z 

LM337T 

LM337MP 

LM338K 

LM339N 14 

LM340K-5 

LM340K-12- 

LM340K-15 


LINEAR 


LM340T-5 
LM340T-12 
LM340T-15 
LM341P-5 
LM341P-12 
LM341P-15 
LM342P-5 
LM342P-12 
LM342P-15 
LM348N 
LM350K 
LF351N 
LF353N 
LF355N 
LF356N 
LM358N 
LM359N 
LM370N 
LM373N 
LM377 
LM380N 
LM381N 
LM382N 
LM384N 
LM386N-3 
LM387N 
LM389N 
LM392N 
LF398N 
LM399H 
TL494CN 
, TL496CP 
NE510A 
NE529A 
NE531V 
NE536H 
NE540H 
NE544N 
NE550A 
NE555V 
LM556N 
NE564N 
LM565N 
LM566CN 
LM567V 
NE570N 


8 3.95 
5.00 
16 2.95 


6.00 
4.95 
14 2.95 


NE571N 

LM703CN 

LM709N 

LM710N 

LM711N 

LM723N 

LM733N 

LM739N 

LM741CN 

MC1741SCG 

LM747N 

LM748N 

LM1014N 

LM1310 

LM1458CN 

LM1488N 

LM1489N 

LM1496N 

LM 1556V 

LM1800N 

LM1871N 

LM1872N 

LM1877N-9 

LM1889N 

LM1896N 

LM2002T 

LM2877P 

LM2878P 

LM2896P-1 

LM3189N 

LM3900N 

LM3905CN 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4136N 

RC4151NB 

RC4194TK 

RC4195TK 

LM4500A 

ICL8038B 

LM13080N 

LM13600N 

751 38N 

75450N 

75451 CN 

75492 


18 3.49 
18 3.49 
18 3.49 


CAPACITOR CORNER 


Value 
10 pf 
22 pf 
47 pf 
100 pf 
220 pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


1-9 10-99 100+ 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 


.08 


.06 .05 


Value 

.OOImF 

.0047UF 

.OImF 

.022mF 

.047^ F 


1-9 10-99 100+ 

.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.09 .07 .06 

.09 .07 .06 

.15 .12 .10 


100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I .022mf .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .Imf .27 .23 .17 

.Olmf .12 .10 .07 I .22mf .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 


.1/35V 
. 15/35 V 
.22/35V 
. 33/35 V 
.47/35V 
.68/35V 
1.0/35V 


.34 .29 


1.5/35V 
2.2/35V 
3.3/25V 
4. 7/25 V 
6.8/25V 
15/25V 
22/6V 


.41 .37 .29 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 


Axial 

1-99 

100-499 

500+ 

Radial 

1-99 

100-499 

.47/50V 

.16 

.14 

.10 

.47/25V 

.15 

.13 

1.0/50V 

.19 

.16 

.12 

.47/50V 

.16 

.14 

3.3/50V 

.17 

.15 

.11 

1.0/16V 

.15 

.13 

4.7/25V 

.18 

.15 

.11 

1.0/25V 

.16 

.14 

10/25V 

.18 

.15 

.11 

1.0/50V 

.17 

.15 

10/50V 

.19 

.16 

.12 

4.7/16V 

.15 

.13 

22/25V 

.19 

.16 

.12 

4.7/25V 

.16 

.14 

22/50V 

.24 

.20 

.18 

4.7/50V 

.17 

.15 

47/25V 

.25 

.21 

.19 

10/16V 

.15 

.13 

47/50V 

.29 

.25 

.23 

10/25V 

.16 

.14 

100/25V 

.28 

.24 

.22 

10/50V 

.17 

.15 

100/50V 

.41 

.37 

.34 

47/50V 

.25 

.21 

220/25V 

.39 

.34 

.33 

100/16V 

.21 

.17 

220/50V 

.49 

.45 

.41 

100/25V 

.25 

.23 

470/25V 

.54 

.49 

.45 

lOO/SOV 

.37 

.34 


.79 

.89 

.69 

.79 

.61 

.69 

220/16V 

470/25V 

.25 

.35 

;2i 

.31 


.21 

.31 i 

.19 y 

.2^ 
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JE600 

Hexadecimal 
Encoder Kit 

FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 




The JE600 Encoder Keyboard Kit provides two separate 
hexadecimai digits produced from sequential key entries 
to allow direct programming for 8-bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included Isa key entry strobe. 
Features; Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin 1C connector. Only +5VDC required 
for operation. Size; 3’/a"H x 8%''W x 8%"D 

JE600/DTE-HK as pictured above) . . ■ . $99.95 


^1 

16V4"Lx5V»"Wx1%"H 


itrcnn IX W-l^ey Hexadec. Keyboard. ^r-Q qc 
JE600 Kit PC Board iiCmpnts. (no case) . .$59.90 

K19 19-Key Keyboard (Keyboard only) . . . . $14.95 
DTE-HK (case only -3Vi"Hx8V4"Wx8%"D) $44.95 


JE610 ASCII Encoded Keyboard Kit 



The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires -t-SV @ 150mA and —12V 
@10 mA for operation. Features; 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac- 
ters. Utilizes a 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size; 3’/j"l-l x 14ya"W x 8%''D 

JE610/DTE-AK as pictured above) . . . $124.95 


ICftin 62-Key Keyboard, PC Board, ^ -jn m- 

JbOlU Kit & Components (no case) $ 79.95 

K62 62-Key Keyboard (Keyboard only) . . . $ 34.95 
DTE-AK (case only — 3V4 '’Hx11"Wx8%"D)$ 49.95 


JE212 - Negative 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT Kit/ 
Provides-12VDC from incoming 5VDC . $9.95 


JE21 5 Adjustable Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

• Power Output (each supply); 

5VDC @ 500mA, 10VDC@ 750mA, 
12VDC@ 500mA, and 
15VDC@ 175mA. 

• Two, 3-terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED “on” indicator 

• Printed Board Construction 

• 120V AC input 

• Size; 3-1/2"w x 5-1/16"L x 2”H 

JE215 Adj. Dual Power Supply Kit (as shown) . . $24.95 



KEYBOARDS — POWER SUPPLIES 


)’/i”Lx4y4"Wx1"H 


16V’Lx5y4”Wx1%”H 


23"Lx5V4”Wx1-3/8”H 


V4"Lx5V4"Wx1V’H 


I 




ALPS 26-KEY CALCULATOR KEYBOARD 

Features; 7 Position, 3 Position and 2 Position Switches (ON/OFF). These are from Ollvettrs Top of 
the Line. Mechanical SPST Switching; 22-pin Edge Card Connection. 

Part No. KB26 $1 .95 each or 2/$3.49 


MICRO SWITCH 69-KEY KEYBOARD 

Data Entry Keyboard, Encoded Output; 8-bit Parallel EBC DIC. Switching; Hall EHect, 24-pin Edge 
Card Connection. Complete with Pin Connection. 

Part No. KB69SD12-2 $19.95 each 


5 V 4 ” Mini-Floppy Disc Drive 

FOR TRS-80 MODEL I, III (Industry Standard) 
Features single or double density. Recording 

■- — le, MFM double density. 

(±0.6V) 1.6 amps max., 

•■5VDC (± 0.25V) 0.8 amps max. Unit as pic- 
tured at left (does not incl. case, power supply 
■ ‘‘■'bs). 30-page data book includeo. 

SVz pounds. Size: 5y4"W x 8"D x 

Llmltad Quantity! p . 


DATANETICS 74-KEY KEYBOARD 

ASCII Encoded Keyboard, Output; Even Parity ASCII, Supply voltage -fS, -12 volt. Switching; 
Mechanical SPST — 50-pin Connection. Complete with Pin Connection. 

PartNo.KB354 $29.95 each 


MICRO SWITCH 85-KEY KEYBOARD 

Word Processing Keyboard, 26 Pin Edge Card Connection. Supply Voltage -t-SVDC. Main Keyboard 
is QWERTY. Additional Key Pads tor Cursor and word processing functions. 

Part No. 85SD18-1 $29.95 each 


MICRO SWITCH 88-KEY KEYBOARD (PARALLEL ASCII) 

Data Entry Keyboard used in a Diablo 1640 Terminal. Supply Voltage: -t-SV, -12V. Switching: Hall 
EHect - 10-pin Edge Card ConnecHon. Schematic Included. Uses 6048 Encoder Chip. 

Part No. 88SD22 $69.95 each 


POWER SUPPLY - 5VDC @ 1 AMP REGULATED Transaction Tech 

Output -t-SVOC @ 1 amp (also -i-SOVDC) rog. Input 115VAC 60Hz. Two-tone (black/beige) soH- 
enclosed case. 6 ft., 3 cond. black power cord. Size: 6W"W x 7'’D x 2\li"H. Wt. 3 lbs. 
PartNo. PS51194 $19.95 each 


POWER SUPPLY - 5V0C @ 1 AMP REGULATED B industries 

Output -t-SVDC ® 1 amp, 4-36-42VDC adj. 400mA or loss, 30V AC (Isol.) @1.5 amp. Input 115VAC 
60Hz. Circ. brkr. re-sat button. BIk. self-end. case w/4 rubber feet. 6 ft., 3 cond. bik. pow. cord. 
On/oH switch. 6V."W x 7%”0 x 3-7/8”H - wt. 7 lbs. 

Part No. PS407D $24.95 each 


POWER SUPPLY -> 5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING 

Input: 115VAC, 50-60HZ @ 3 amp/230VAC, SOHz @1.6 amp. Fan volt./power supply select swtt- 
chM (115/230yAC|>^0utpd; 5VDC @ 7.6 amp, 12VDC @1.6 amp. 8 ft. bik. pow. cord. IIW'Wx 

Part No*. PS94V0 . . . ! $49.95 each 


POWER PAC — Heavy Duty MuHI-VolUge Power Supply - SVDC, 12VDC. 24VDC 
Output: -fSVDC @ 30A. -i-IEVDC @ 2A. -12VDC @ 4A & +24^00 @ 3A. Input; 11SVAC. 7A. 
220VAC, 3.5A. Rog.; ± .15% line & load comb. Ripple; 10MV peak to peak (3MV RMS). Overvolt, 
protect.; 5V, +12V. -12V. Ovorcur. protect, ind. 15W”L x 6”H x 11-7/8’’0. Wt. 40 lbs. 

Part No. 285-016 $89.95 each 



SOC 2.6 (Pictured) 


Regulated Power Supplies 

Sorensen’s open construction (SOC) power supplies are series- 
regulated solid-state systems, designed to provide reg. DC 
voltages at 6 levels (2-28 v/range). These units are open-framed 
on sturdy black anodized aluminum for excellent mounting. 

FEATURES; 115/208/230VAC Input @ S0-63HZ. Low Ripple; I.SmVrms, 5mV P-P maximum. Ad- 
justable current limit. Voltage adjustment control. AH schematics and specifications supplied with unit. 
Series A,B,C,E have three mounting surfaces (Sartos F, bottom mounting only). 


5S2x 4.88 » 2.50 


4,00 X 4.88 » 1.62 


16.00 X 4.88 X 4 J8 


14.00 x4J8x 182 


16.00x4J8x4J8 


14.00 X 4^8x1.62 



Powertec Sub-Modular DC Power Supplies 

SM Series power supplies include rectifying, filtering, 
regulating, overload and overvoltage protection functions. You 
need only connect the sub-module to the appropriate secondary 
transformer tap and bolt the unit to a heatsink. 

REGULATION; LINE; .10% for a change from -10% to •*■10% Input vottaga. LOAD; .15% tor a 0-100% 
load change (unHs below 5V output maintain 5V regulation). OUTPUT RIPPLE; ImV RMS. 3mV P-P 
typical. SmV P-P maximum. INPUT CHARACTERISTICS: Requires low-lavel AC input. Derate output 
currant 15% for operations at 50Hz. 


17VAC.5Ano CT 


22VAC .3A w/CT 


28VAC2.SAW/CT 


16V AC 8Aw/CT 


48V AC 3A w/CT 


28 V AC 10A w/CT 


16VAC 24 A w/CT 


3.00 X 5.75 X 1.18 


2.80 X 7.50 X 1.18 


3.00 X 7.00 X 3.30 


2.90 X 7.00 X 3.30 


(Picture not shown but similar in construction to above) 
JE200Reg.PowerSupply Kit(5VDC,1 amp) . . $14.95 
JE205AdapterBrd.(toJE200)±5,i9 8( t12V. . $12.95 
JE210Var.Pwr.Sply.Kit.5-15VDC,to1.5amp. . $19.95 


HP-Dlsplay Sale-National 

5082 Series — 0.43 Inch — 7-Segment 


Part 

Number 

Color 

Description 

1-3 

Price 

SALE 

PRICE 

5082-7650 

Hi Eff Red 

CA - LHD 

.99 

4/ $2.49 

5082-7651 

Hi Eft Red 

CA - RHD 

.99 

4/ $2.49 

5082-7653 

Hi Eff Red 

CC - RHD 

.99 

4/ $2.49 

5082-7656 

Hi Eff Red 

Overflow ±1 RHD 

.99 

4/$2.49 

5082-7660 

Yellow 

CA - LHD 

.99 

4/ $2.49 

5082-7661 

Yellow 

CA - RHD 

.99 

4/ $2.49 

5082-7663 

Yellow 

CC - RHD 

.99 

4/$2.49 

5082-7670 

Green 

CA - LHD 

.99 

4/ $2.49 

5082-7671 

Green 

CA - RHD 

.99 

4/ $2.49 

5082-7673 

Green 

CC - RHD 

.99 

4/ $2.49 

5082-7676 

Green 

Overflow ± 1 RHD 

.99 

4/ $2.49 

5082-7750 

Red 

CA - LHD 

.99 

4/$2.49 

5082-7751 

Red 

CA - RHD 

.99 

4/$2.49 

5082-7756 

Red 

Overflow ±1 RHD 

.99 

4/$2.49 

5082-7760 

Red 

CC - RHD 

.99 

4/$2.49 


CA-Comm. Anode CC-Comm. Cathode LHD/RHD-Left/rIght hand dec. 



Mini Stereo>^y^A/tV 
AM/FM 
Receiver 

WITH HEADPHONES 'AUa AaVi^ 
For Jo0.9ers^Cycjists, 


Skaters & Sports Events 


FEATURES: Lightweight headphones. Left/right 
balance control. Full fidelity stereo sound. Addi- 
tional black soft carrying case & shoulder strap. Belt 
clip (hands free). Operates on 3 AA cell batteries (not 
incl.). Compact size: 3%” x 4%” x 1”. Wt. 6 oz. 

Model 2830 $29.95 




-Vottaga Adjustment Range — Current ratings apply over entire voltage range. 


★ SHIPMENT IN 24 HOURS ★ 
^ 6:00 AM to 6:00 PM (PST) ^ 
Call: (415) 592-8097 ^ 


JUMPER AND CABLE ASSEMBLIES 

STANDARD DIP JUMPERS 


OJ14-1 

DJ14.2 

DJ143 

DJ14.2-14 

OJ14.3-14 

DJ16.1 

OJ16-2 

DJ16-3 

DJ16-1-16 

OJ16.216 

OJ1 6-3.16 

DJ24-1 


924102 1 2 
924102-24 
924102-36 
924106 12 
924106 24 
924106-36 
924112 12 
924112-24 
924112 36 
924116-12 
924116-24 
924116 36 
924122-12 
924122-24 
924122 36 
924126 12 
924126 24 
924126 36 


24 double end 36" 



92413212 
924132-24 
924132-36 
924136 12 
924138-24 
924136-36 


40 single end 24" 

40 tingle end 36" 

40 double end 12" 

40 double end 24" 

40 double end 36" 


STANDARD DB25 SERIES CABLES 

Now you can order DB25 P or S connectors with the 
cable necessary to fit your application. Choose from 
our standard flat cable in A foot lengths. Call today. 
STANDARD CABLES 




1-DB25P 

1- DB25S 

2- De25P 
1DB25P/1-DB25S 

2-DB25S 


$ 9.95 ea. 

10.95 ea. 

16.95 ea. 

17.95 ea. 

18.95 ea. 


$10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6V2% Sales Tax 
Postage — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 


Spec Sheets — 25c each 
Send 88c Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 



Mail Order Electronics -Worldwide 


ameco 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 



Part No. 

FD200 $179.95 

Single-sided, 40 tracks, 2S0K bytes capacity 

FD250 $199.95 

Double-sided, 35 tracks, 438K bytes capacity 



EXPAND YOUR TRS-80 to 16K, 32K or 48K 

-Model 1 From 4K to 16K Requires (1) One Kit 
Model 3 = From 4K to 48K Requires (3) Three Kits 
Color = From 4K to 16K Requires (1) One Kit 
--Model 1 equipped w/Expansion Board up to 48K (2) Two Kits Req’d. 

One Kit Required for each 16K of Expansion - 

TRS-80 16K Conversion Kit — Kit comes complete 
MM5290 (UPD416/4116) 16K Dynamic RAM (-ns) & documentstion lo 

TRS-16K2 -150ns $16.95 

TRS-16K3 -200ns $14.95 

TRS-16K4-2S0ns.. $10.95 



Pee Wee Boxer Fan 

• 36cfm free air delivery 

• 3.125” sq. X 1.665” depth 

• 10 yrs. cent, duty at 20 'C 

• 115V 50/60HZ 

• For Apple users 

PWS2107USsVJ7fuJU S 7.95 ea. 
PWS2107F N«v $12.95 ea. 



Muffin® Fan 

• 105cfm free air delivery 

• 4.68” sq. X 1.50” depth. 

• 10 yrs. cent, duty at 20 °C 

• Impedance protected, 
ambients to 70 “C 

• 115V 50/60HZ 14W Wt. 17 oz. 

MU2A1.U S«XLt) $ 7.95ea. 

MU2A1-N N.W $12.95 ea. 


W Price Salel - COMPUTER GRADE CAPACITORS - W Price Salol 


wvdc price 


250 1 50 1.95 
500 200 2.49 

1.250 3 .99 

1,500 25 1.95 

1.500 50 2.95 

2.000 10 2.95 

2,100 200 2.95 

2.250 100 3.95 

2,300 33 2.95 

2.500 15 2.95 

3.000 25 1.95 

40 3.95 


wvdc price 


4.500 50 3.95 

5.500 25 4.49 
6,100 40 2.49 
7,000 60 4.9S 

10,000 15 2.95 

10.000 16 3.95 

11.000 19 4.95 

13.000 16 2.95 

14.000 13 2.95 
15,500 10 4.95 

16.000 10 3.95 


20.000 20 2.95 

21.000 15 3.95 

22.000 15 4.95 

23.000 7 1.95 
23,000 10 2.95 

23.000 20 3.95 

24.000 20 2.95 

27.000 10 2.95 
32,500 25 4.95 

40.000 25 5.95 

42.000 10 4.95 


wvdc price 


43.000 10 5.95 

45.000 5 5.95 

52.000 20 5.95 

55.000 15 5.95 

58.000 20 5.95 

65.000 10 7.95 
73,800 5 7.95 

80.000 1 5 9.95 

90.000 10 8.95 

120.000 1510.95 

160.000 10 8.95 


OVER 200 OTHER VALUES AVAILABLE 


SALE! Just deduct 50% of price listed above! 



JOYSTICKS 

SK Unear 

Taper Pots $5.25 


js-ioo Ksar S4.95 


ic iRdir f$0K Linoar 

Taper Pots $4.75 


mpxn 40K (2) Video Con- 

trollerinCase $4.95 


UV-EPROM Eraser 



Erases 2706, 2716, 2732, 2764, 2516, 2532, 2564. Erases up to 8 chips 
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
distance of one inch. Special conductive foam liner eliminates static 
build-up. Built-In safety lock to prevent UV exposure. Compact — only 
9.00' X 3.70' X 2.60'. Complete with holding tray for 8 chips. 

UVS-11EL Replacement Bulb M6.95 

DE-4 UV-EPROM Eraser . . . . ®79.95 


lV!i"Lx7/8”Hx1/4”0 


Mostek DC/ DC Converter 

-F5 VOLTS TO -9 VOLTS 

Input: + 5V. Output;-9V (regulated) @ 30mA. 
Printed circuit mounting. 

DC10 $2.95ea.or2/$4.95 


Wall Transformers 
AC and DC Types 


AC250 (Pictured) 
Part No. Input 


AC 250 (above) 117V/60Hz 
AC 500 117V/60HZ 

AC1000 117V/60HZ 

AC1700 117V/60HZ 

AC9004 117V/60HZ 

DC 800 120V/60HZ 

DC6912 120V/60HZ 

DV5490 117V/60HZ 

DC900 120Vf60Hz 

PCI 200 120V/60HZ 


Output 


12VAC 250mA $3.95 

12V AC 500mA $4.95 

12VAC1 amp $5.95 

9VAC1.7amp $3.95 

9.2VAC 2.5 amp ... . $^95 or 2^4.95 

SVDC 400mA $1.95 or 2^2.95 

6,9,1 2VDC 300mA $9.95 

9.5VDC 275mA . . . . $2.49 or 2t$3.95 

9VDC 500mA $3.95 

12VPC 300mA $2.95 or 2»4.95 


® M€>TOROLA AM/FM Stereo 
Push Button Car Radio 







FOR VOLKSWAGEN SCIROCCO, RABBIT, AUDI 5000 AND FOX 
(with minor adjustments, can be used in any automobile) 

Includes bezel trim & everything pictured. Two ea. 4x6 speakers & g 
(1 </> ' deei^ All cables & leads for hook-up. Ind. all Instruction Manuals 
for easy installatkNi. Cut-out dim.: T'W x 1 Vx 'H x eVi 'L , 

Model 5VW3901 $49.95 ^ 


CIRCLE 69 CN FREE INFCRMATICN CARD 


125 


SEPTEMBER 1982 






RADIO-ELECTRONICS 


CPU'S & SUPPORT CHIPS 

aoeOA - 3.75 8251 - 5.75 

80e6A - 7.50 8256 - 6.95 

AMD 2901 - 8.95 8258 - 6 95 

8202 - 25.00 8257(AM9517( - 7.95 


8264 14164-21 

2114L3 

4116-3 

4116-2 

21L02-3 

IMS 3409 

MK4027 3 

MK4096-11 

6116-3 

TMS4050NL 

MM5280 


2101-1 
Z6104-4 
MK400eP 
IM7001 
5101E 
2111AL 
MK4802-J3 


1702A 

2532 

2764-25 

82S23 

82S112 

82S115 

82S123 

82S129 

82S130 

3628A3 

AM9214C 

8256-5 (74188AI - 


INTERFACE 
& DRIVERS 


SHIFT 

REGISTERS 


80 4070 - 


74C02 

74C0e 

74C10 

74C14 

74C20 


27 


74C32 - 
74C42 - 
74C73 - 


74C86 

74C86 

74C90 

74C93 

74C154 - 

74C157 

74C160 

74C161 

74C163 

74C165 

74C173 

74C174 

74C175 

74C192 

74C901 

74C914 

74C921 


TRANSISTOR SPECIALS 


2N1307PNPGETO-5 

2N404A PNP GE TO 5 

HEPG6014 - PNP GE TO 3 

TIP 111 $ .50 TIP 145 

2N6233-NPN SWITCHING POWER 

MRF-8004 CB RF TRANSISTOR NPN 

2N3772 NPN Si TO-3 

2N4908 PNP Si TO 3 

2N3137 NPN Si RF 

TIP2966PNPS1 . 

2N1420NPNSiTO-5 
2N2222NPN Si TO 18 
2N2907PNPSiTO-18 
2N3056 NPN Si TO-3 
2N3904 NPN Si TO-92 
2N3906 PNP Si TO-92 
2N5296 NPN Si TO-220 
2N6109PNPSi TO 220 
TIP31BNPN Si T0.220 
TIP 328 PNP Si TO 220 
TIP 34 PNP Si 

TIP 121 PNP Si U84 

TIP 141 NPN Si U97 
MJE3055 


DOUBLE SIDED DIP RIBBON 
CABLE JUMPER ASSEMBLIES 

16 PIN 4" LONG $ 2.00 

14 PIN 12" LONG $ 2.60 

RS 232 CABLE 

10 Conductor, H 22 color coded wire, 
gray PVC outer cover, 3/8"diameter 
.40 per ft. - 100,/$30.00 
Add 20% postage for orders under 100 ' . 

Add 10% postage for orders over 100'. 


- 2.50 

- 2.50 

- 2.50 


AY5-1013 
TR 16028 
PT 14828 


MM1402 

MM1403 

MM1404 

MM5013 

MM50S6 

MM5056 

MM5057 

MM5058 

MM506(‘ 


UART's 

- 3.75 M8868A 

- 3.95 COM2017 

- 3.25 AY3-8700 


- 1.75 

- 2.50 

- 2.50 


14 PIN HEADERS 

. .3/$1.00 

24 PIN HEADERS 

75 

40 PIN HEADERS 

.... 1.10 

50 PIN EDGEBOARD CONN. . . 

.... 3.95 

26 PIN EDGEBOARD CONN. . . 

.... 2.50 

50 PIN RIGHT ANGLE CONN. . 

.... 3.95 

20 PIN RIGHT ANGLE CONN. . 

.... 2.25 


10 PIN RIBE 

PRINTED CIRCUIT BOARD 
4"x 6" DOUBLE SIDED EPOXY BOARD THICK 
$-60 ea 5/ $2 .60 


SPECIALS 


CPU's 

6602 $6.00 

8080A 3.75 

Z80A 6.00 

RAM's 

2114L-4 $1.66 

4116-2 1.85 

MK4802-J3^2KX8. 8.95 
93L422 BIPOLAR. 5.95 

4164-2-64K 11.95 

2147 J34KX1 

STATIC 6.95 


CRT Controllers 

TMS9927NL ...$9.95 

TMS6845 16.95 

TMS8275 16.95 

ROM'S 

2732 $11.95 

2716 5.75 

DISC Controllers 

1791 $29.00 

1793 35.00 

1795 45.00 

1797 45.00 


ANALOG DEVICES 

AD2700LD-Reference Voltage (10V) ..$ 9.95 
AD521KD-lnstrumentation Amp 4.95 

SPECIALS GOOD THRU SEPT. 1982 


EPOXY GLASS VECTOR BOARD 


1 /1 6" thick with 1 /1 0" spacing 

472" X SYz" $1.95 


DATEL'S DAC-08EQ 

8 bit DAC - $4 .95 


IMHZ 

2.000 

18.432 $4.25 es 
20.000 


3.000 5.000 8.000 

3 579 6.000 10.000 ^3-25 

4.000 6.144 18.000 ®®- 


7 WATT LD 65 LASER 
DI0DE(IR)$8.95 


25 watt Infra Red Pulse (SG 2006 equiv.) 
Laser Diode (Spec sheet included) ! $24.95 


2N3820 P FET 

2N 5457NFET 

2N2646 UJT 

ER 900 TRIGGER DIODES . 
2N 6028 PROG. UJT 


. . $ .45 
. . $ .45 
. 4/$1.00 


DISC CAPACITORS 

lUF 16V 10/$1.00 100/$8.00 

.01UF35V 16/$1.00 100/$5.00 


IN4148(IN914) . 


.15/1.00 


DIP SWITCHES 

CTS206- 4 4 POSITION 1 .25 

CTS206- 7 7 POSITION 140 

CTS206 8 8 POSITION 1.50 

CTS 206 10 10 POSITION 1 95 


SCR's 

1.5A 


SPOT - 1.10 

OPDT - 1.50 

DPOT - CENTER OFF $1.75 


TRIAC's 


25A 

1.55 


_3.10 

4.‘30 


L141 MR DETECTOR 3/$1.00 

FP 100 PHOTO TRANS $ .50 

RED, YELLOW, GREEN or AMBER LARGE LED's .2". .6/$1 .00 

MLED92IRLED $ .75 

MRD14B PHOTO DARL. XTOR $. 50 

TIL 1190PTO ISOLATOR $ .60 

IL-5 OPTO ISOLATOR $ .45 

1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 8.2, 9.1, 10, 

12, 15, 18, or 22V 6/$1.00 


TANTALUM 

.22UF 35V 5/$1.00 
.47UF35V 5/$1.00 
.68UF35V 5/$1.00 
1UF20V 5/$1.00 
2.2UF20V 5/$1.00 
3.3UF20V 4/$1.00 
4.7UF35V 4/$1.00 
6.8UF35V 3/$1.00 


CAPACITORS 

10UF 20V - $ .40 

22UF 10V - $ .30 
15UF16V 3/$1.00 
30UF6V 5/$1.00 
33UF 20 V 
47UF20V 
68UF 10V 
120UF6V 


$ .85 
$ 1.00 
$ .75 


200UF20V $1.75 


MINIATURE MUTLI-TURN 
TRIMMING POTS 

50. 100. IK, 50K, 500K $.75 each, 3/$2.00 


DIP SOCKETS 

8 PIN .17 16 PIN .22 22 PIN .30 28 PIN .40 
14 PIN .20 18 PIN .25 24 PIN .35 40 PIN .60 


200 PRV 1A LASCR .95 


RS232 

CONNECTORS 

DB25Pmale $2.75 

DB25S female 3.75 

HOODS 1.25 


PRV 

1A 

3A 

12A 

50A 

125 A 

240A 

100 

.06 

.14 

.35 

.90 

4.25 

6.00 

200 

.07 

.20 

.40 

1.30 

5.25 

9.00 

400 

.09 

.25 

.65 

1.50 

6.50 

12.00 

600 

.11 

.30 

.80 

2.00 

8.50 

15.00 

800 

.15 

.35 

1.00 

2.50 

10.50 

18.00 

1000 

.20 

.45 

1.25 

3.00 

12.50 

26.00 


RIBBON CABLE 

GRAY, 28 gauge 

26 conductor 60/ft 

40 conductor 1 .00/ft 


.5V at 800ma SOLAR CELLS 
3 "diameter $4.35 


7 SEGMENT DISPLAYS 


FSC8024-4 digit 

C.C. 8"display $5.95 

FND359 $ .75 

FND503C.C. .5". . .$ .85 

DL-704.3''C.C $ .85 


DL-707C.A. .3". . . .$ .75 
FND810.8"CA . . . $1.95 
FND803.8"CC ...,$1.95 
MAN 5 C.C. Green .$ .75 
MAN 82 C.A. Yellow $ .75 



TTL 

7400 - 

7401 - 

7402 - 

7403 

7404 

7405 - 

7406 - 

7407 - 

7408 - 

7409 - 

7410 - 

7411 

7412 - 

7413 - 

7414 

7416 - 

7417 - 
7420 

7425 - 

7426 

7427 - 
7430 - 
7432 

7437 

7438 

7440 

7441 - 

7442 

7445 

7446 

7447 

7448 - 


1C SERIES 

7472 
■ 17 7473 

.17 7474 

.17 7475 

17 7476 

7480 


7483 ■ .50 

7485 .65 

7486 .42 

7490 45 

7491 .45 

7492 .45 

7493 .45 

7494 .60 

7495 .60 

7496 .60 
74107 - .35 
74116 - 1.50 

74121 .35 

74122 - .39 

74123 42 

74125 .46 

74126 .45 

74145 .75 

74148 - 1.25 

74150 1.10 

74151 .50 

74153 - .40 

75154 - 1.10 
74155 .50 

74157 .50 

74160 ' .85 

74161 .65 

74162 .60 


74163 .60 

74164 .60 

/4165 - .60 

74166 .70 

74167 - 1.25 

74170 1.60 

74173 - .75 

74174 .65 

74175 .60 

74176 .75 

74177 75 

74180 .75 

74181 1.90 

74182 .45 

74190 - .70 

74191 .75 

74192 .70 

74193 .79 

74194 .85 

74195 .45 

74196 .75 

74197 ^ .75 

74273 - 85 

74279 .60 

74365 65 

74367 .65 

74368 65 

74390 .90 

75324- 1.75 
75325- 1.50 
75492 -- 1.05 
8T31 - 2.00 
8T32 - 2.75 
9601 - .75 



20KV250MA DIODE . $1 .90 


SILICON POWER RECTIFIERS 


74LS00 - .20 
74LS01 - .20 
74LS02 - .24 
74LS03 - .24 
74LS04 - .25 
741.S05 - .25 
74LS0e - .25 
74LS09 - .25 
74LS10 - .24 
74LS11 - .25 
74LS12 - .25 
74LS13 - .46 
74LS14 - .46 
74LS15 - .35 
74LS20 - .25 
74LS21 - ,25 
74LS22 - .25 
74LS26 - .38 
74LS27 - .28 
74LS28 - .46 
74LS30 - .22 
74LS32 - .30 
74LS37 - .30 
74LS38 - .30 
74LS40 - .40 
74LS42 - .44 
74LS47 - .65 
74LS51 - .22 
74LS54 - .25 
74LS73 - .35 
74LS74 - .35 
74LS75 - .35 
74LS76 - .46 
74LS83 - .68 
74LS86 - .85 
74LS86 - .40 
74LS90 - .39 
74LS92 - .50 
74LS93 - .50 
74LS96 - .70 


74LS107 - .40 
74LS109 - .38 
74LS112 - .38 
74LS113 - .45 
74LS114 - .56 
74LS123 - .66 
74LS124 - 1.25 
74LS125 - .46 
74LS126 - .45 
74LS132 - .55 
74LS136 - .45 
74LS137 - .95 
74LS138 - .52 
74LS139 - .52 
74LS151 - .40 
74LS153 - .40 
74LS155 - .60 
74LS156 - .80 
74LS157 - .48 
74LS158 - .48 
74LS160 - .75 
74LS161 - .70 
74LS162 - .80 
74LS163 - .66 
74LS164 - .86 
74LS166 - .85 
74LS166 - 1.10 
74LSie9 - 1.75 
74LS170 - 1.50 
74LS173 - .70 
74LS174 - .45 
74LS175 - .40 
74LS181 - 1.95 
74LS190 - .80 
74LS191 -. .80 
74LS192 - .72 
74LS193 - .72 
74LS194 - .75 
74LS195 - .90 
74LS196 - .85 


74LS197 - .85 
74LS221 - .80 
74LS240 - .96 
74LS241 - .95 
74LS242 - 1.20 
74LS243 - 1.20 
74LS244 - 1.10 
74LS245 - 1.50 
74LS247 - .75 
74LS248 - 1.10 
74LS251 - .68 
74LS253 - ,68 
74LS257 - .68 
74LS258 - .68 
74LS259 - 1.40 
74LS266 - .60 
74LS273 - 1.15 
74LS279 - .48 
74LS280 - 1.80 
74LS283 - .88 
74LS290 - .75 
74LS293 - .95 
74LS298 - 1.00 
74LS320 - 2.00 
74LS365 - .80 
74LS366 - .80 
74LS367 - .58 
74LS388 - .58 
75LS373 - 1.25 
74LS374 - 1.25 
74LS377 - 1.25 
74LS386 - .65 
74LS390 - 1.30 
74LS393 - 1.30 
74LS39e - 2.50 
74LS670 - 1.60 
74LSea2 - 3.00 
81LS97 - 1.10 
81LS9e - 1.10 
8T26 - 1.25 

8T97 - .96 


LINEAR CIRCUITS 


LM201 - .75 
LM301'748 - .30 
741 CV - .25 
741C 35 


4136 85 

3900 45 

LM307 .30 

LM308 75 

LM324 65 

LM339 65 

LF351 - .75 
LF353 - 1 25 
LF356 1.25 

LF356 - 1 35 
LM311 - .50 
LM318 - 1.00 


LM348 90 

LM358 50 

LM361 1.75 

LM377 1 60 

LM380 - .95 
LM382 - .80 
LM383 2.50 

LM386 1 40 
LM387 1 25 
LM393 1.00 

LM653 - 2.25 
LM555' 45 

LM556 85 


LM310 - 1.50 


LM1808 1 75 

CA75e - 1.75 
CA3018 195 

CA3078 - 1.50 
CASOeO 95 
CA30e6 - 95 
CA3140 - 1 20 
LM2901 95 

8038CC 3.90 

N5596A 1.50 

TL062 CP - .95 
TL064CN - 150 
D6303B - 1.75 
TL084 - 4.50 


REGULATORS 

LM317T $1.76 

LM337K $2.50 , <. „ 

4194D $ .96 '-M305G $ .75 

723 $ .50'' 340T 5, 6, 8. 9, 12, 

320T5.12,15or24 $ .90 15. 18or24V $ .85 

78M05 $ .35 LAS1412« 12V3A$3.95 


POSTAGE ADD 10% FOR ORDERS UNDER $25.00 
RATES ADD 5% FOR ORDERS BETWEEN $25.00 AND $50.00 
ADD 3% FOR ORDERS ABOVE $50.00 


TERMS: FOB CAMBRIDGE, MASS. SEND CHECK SEND $.25 FOR OUR CATALOG 
OR MONEY ORDER MINIMUM TELEPHONE, FEATURING TRANSISTORS & 
C.O.D. PURCHASE ORDER OR CHARGE $20.00 RECTIFIERS. 145 HAMPSHIRE 
MINIMUM MAIL ORDER $5.00. ST.. CAMBRIDGE. MASS. 02139 




SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE, MASS. 02143 


TEL. (617) 547-7053 

WE SHIP OVER 95% 
OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 
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SCR SUPER-BUYS 


• UHF-VHF CONVERSION KIT. 

Complete with PC board, all required com- 
ponents; cabinet wtth speaker: and compre- 
hensive brochure Incl. schematic, board lay- 
out mounting and hook-up dlogroms, ports 
list and assembly and set-up Instructions. $119.00 
All parts are Industrial prime quality. 

• NEW ZENITH ZVM-1 21 HIGH 
LEGIBILITY CRT MONITOR. Features 1 2" green 
phosphor CRT. with 1 5 MHz Bandwidth. 40 
or 80 chorocter widths ore operator swttch- 
selectoble. Fully compatible with 80-column 
Apple cords, etc. 

• MITSUMI - MODEL UES-A55F 
VARACTOR UHF TUNER freq r/^gE 

470 - 889 MHz 


Our 

Own 

Famous 

Kit 


Our 

Factory 

Direct 

Price 

$117. or 



ANTENNA INPUT 
300 OHMS 


$25.00 ea. 

10 for $220.00 


• SPECIAL - 


2200 MFD 40 VT CAP 


10for$13.50 


• I.C. SPECIAL LM 565 io tor $16.00 

• H.D. TRANSISTORS 

SPECIALS 2 N 3055 10 for $1 0. 

2SA 745 $4.00 eo. 

2SA 7478 $4.50 eo. 

2SC 11168 $3.25 eo. 

2SC 14038 $3.00 eo. 

OUTSIDE CAL 800-854-8660 
INSIDE CAL (714) 527-2554 
or (213) 603-9385 

ELECTRONICS INC. 

VISIT OUR NEW SUPER CENTER 

5303 Lincoln Ave., Cypress, CA. 90630 
Pay by CHECK, M.O. VISA M/C 
$10.00 MIN. ORDBt HANDLIN6/SHIPP1N6...$2.50 

UPS ANYWHERE IN CONTINBTTAL U S. 
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HITECH KITS 

EDUCATIONAL IN NATURE FUN TO BUILD AND USE 


LCD Multimeter 

The affordable LCD Multimeter. High accuracy 19 
range large 3V4 digit DMM with diode test, auto 
polarity and LO Batt. indicator. Fully Assembled. 
Model 101 $59.95 9V Battery $0.95 


0-50V 3A Regulated 
Adjustable Power Supply 

With overload protection and LED 
power on indicator. Assem $28.50 
HKIT-503 Kit $24.50 




30W Single Channel Power Amp. 

Compact power amp. with volume, treble 
and base control. Excellent for boosting the 
power of your portable radio, or cassette. 
Connect to yourTV audio and experience the 
real sound of your TV program. 

HKIT-300 Assm $21.95 Kit$16.95 


Programmable Music Door-bell 

Electronic door-bell that has 9 programmable tones. 

Uses CMOS for low power consumption and has 
auto shut-off feature. 

HKIT-47A Assm $16.50 

Kit $12.50 
(9V Batt. $0.95) K 



7 Digit 


igit 

Universal Counter 

Universal Counter counts up 
to 60 MHz and 10 million 
events. 7 large 0.5" digits. 
Crystal time base. High per- 
formance. 

HKIT-86A Kit $49.50 



Transformers tor Kits 

HKIT-83A $7.50 HKIT-300 $10.50 
HKIT-86A $5.95 HKIT-503 $12.50 


D-35V 2A Quality Power Supply 

Provides 4 ranges of current limiting up to 2A. 
Uses precisiori regulation and power transis- 
tor booster. Assm $24.50 

HKIT-83A Kit $19.50 


Triple Output Power Supply 

-♦-5V@ 1.5A for logic circuits and±12V@ 1A 
for linear circuits (±1 5V or±1 8V avail- 
able. specify with order). 

HKIT-125 Kit $17.95 

Assm $20.95 
Transformer $7.50 


Function Generator 

Generates triangle, square or sine 
wave. 1 Hz to 100 KHz. Ideal for 
testing audio amps. Assm $35.50 
HKIT-55 Kit $29.50 

To Order, send check or money order to: 



Hitech Electronics 


4425 W. Sepulveda Blvd., Torrance CA 90505 

Phone Orders: (213) 371-2160 

VISA and M/C welcomed. Minimum Order $9.00 
Shipping and Handling $2.CX). CA resident add 6% tax. 
PLEASE VISIT OUR STORE. Open 10:00-6:00 Mon. thru Sat. 
Special discounts available to educational institutions. Dealer inquiries invited. 
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AmAzinc 


DEVICEy 


PHASOR PAIN FIELD — Patented and recently developed 
in our labs is being tested by Gov’t for riot control. Soon to come 
under weapons restrictions as an infernal machine. Easily hand- 
held. Hazardous IF NOT USED WITH DISCRETION. 

PPF-1 PLANS (sold for animal control) $15.00: 

INVISIBLE PAIN FIELD GENERATOR — Produces a di- 
rectional field of moderately intense pain to back of head up to I 
50 ' . Cigarette pack size enclosure is easily hidden. ' 

IPG-3 PLANS . . . $7.00 IPG-3K KIT & PLANS . . . $44.50 

IPG-30 (assembled for animal control) $59.50 

PHASOR STUN/BURNING WAND — Produces sufficient 
electrical energy capable of burning flesh. Intended as a person- 

5)1 Hpfpncp Hpuipp 

PSW-3 PLANS . $8.00 PSW-3K KIT & PLANS . . $59.50 


RUBY LASER RAY PISTOL — Intense visible red, burns, 
hazardous, with parts sources. 

RUBY PLANS (includes all part sources) $15.00 

CARBON DIOXIDE LASER — Generates 20-40 watts of 
continuous power capable of burning, cutting, hazardous, (with 
all part sources) $15.00 

m LASER RIFLE — Produces 200-3000 pulses of 30 watt opti- 
cal energy. Portable and easily hand-held. 

LRG-3 PLANS $10.00 

LRG-3K KIT PLANS (minus diode) $129.50 

POCKET LASER — For the beginner, visible red “optical 
version”, non-hazardous. 

LHC-2 $5.00 LHC-2K KIT & PLANS $24.50 

HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod- 
ing wires, shockwave, etc. Miniature size. 

HPS-1 PLANS. . .$8.00 HPS-1K KIT & PLANS. . .$49.50 
PARTICLE BEAM WEAPON — PLANS $15.00 


INFINITY XMTR — Uses telephone lines for selective home 
or office listening while away on business or vacation. 

INF-1 PLANS $15.00 

SEE IN DARK — Long range, total darkness. 

SD-4 PLANS $10.00 

LONG RANGE WIRELESS MIKE — Crystal clear quality 
— miniature. 

FBT-7 PLANS . . . $7.00 FBT-7K PLANS & KIT . . . $34.50 
WIRELESS TELEPHONE TRANSMITTER - Long 
range, automatic. 

VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50 


I Send for FREE catalog descripton of above plus hundreds more 
plans, kits and completed items. We accept MC or Visa or when 
ordering, send check or money order. We pay shipping charges 
■on orders over $50.00, otherwise include 10% with remittance 
SEND TO: SCIENTIFIC SYSTEMS 

DEPT. R8, BOX 716, AMHERST, N.H. 03031 
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ELECTRONIC KITS FROM HAL-TRONIX 
230A MHZ down converters, tunes in on 

CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 

2304 MOD 1 (Basic Kit) $49.95 

(Lms csm & tittings) 

2304 MOD 2 (Basic / Pre-amp) $59.95 

(IncludM caM & fittings) 

2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

(Includes case & fittings) 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Downverters $39.95 

m******************************* 

PREAMPLIFIERS 

HAL PA- 19 — 1.5 mhz to 150 mhz. 19db gain operates 
on 8 to 18 volts at lOma. Complete unit $8.95. 

HAL PA-1 .4 — 3 mhz to 1.4 ghz. 10 to 12 db gain oper- 
ates on 8 to 18 volts at lOma. Complete unit $12.95. 
(The above units are ideal for receivers, counters, etc.) 

eeeeeeeeeeee******************** 

16 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS $69.95 

12 LINE Touch tone decoder kit with 
P.C. BOARD AND PARTS ........ $39. 95 

16 LINE Encoder kit, complete with 
CASE, PAD AND COMPONENTS ....$39.95 

12 LINE Encoder kit, complete with 
CASE, PAD AND COMPONENTS ....$29.95 

MANY, MANY OTHER KITS AVAILABLE 


Hal-Tronix 

P.O. Box 1101 


ORDERS OVER S25.00 WILL BE SHIPPED POSTPAID EXCEPT 
SHIPPING ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED, 

w . ORDERS LESS THAN $25.00 PLEASE INCLUDE ADDITION. 

INFOXMATIONi AL $2.00 FOR handling and mailing charges. 
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QUALITY parts at DISCOUNT PRICES 


4 CHANNH. 8 TRACK 
^HOHB UNIT 



BRAND NEW UNITS... 
ASSEMBLY INCLUDES; 

TAPE HEAD, MOTOR BELT, 
illOVAC MOTOR, PRE-AMP, 
LIGHTS, SWITCHES, 
SOLENOID AND OTHER 

USEFUL PARTS 

AN EXCEPTIONAL BUY! 
$7.25 PER ASSEMBLY 



$17,50 •ach 


AUTOMATIC 
RECORD CHANGER 

« B.S.R. MODEL C136R/C/3 
« PLAYS 33/45/78 RECORDS 
" MINI SIZE: 8 1/4" X 12" 

INCLUDES DUST COVER AND 
PLASTIC CASE (NOT PICTURED) 
Wl-m FRONT CUT OUT TO FIT 
STEREO UNIT (NOT INCLUDED). 


JOYSTICK 



VARACTOR 

PIOPRS 

3 forVTIoo 

100 FOR $30.00 

MV2205 3 poR $ 1.00 

100 FOR $30.00 


MITSUMI 

MODEL UES-A55 
VARACTOR UHF 
TUNER 

J FREQ RANGE 
1470 - 889 MHZ 
I ANTENNA INPUT 
300 OI-MS 

^$25.00 each 
f for $220.00 



MINI SIZE 
BUZZERS 

1 )^ to 3 volts 75$ ea 

WITH WIRE LEADS 

lljf^to 3 volts 75fea 

WITH PIN TERMINALS 

3 to 7 volts 

IITH PIN TERMINALS 

75Ceach 



BLACK PLASTIC 
CASE 



(TRANSFORMERS 

120 volt 
primaries 


BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1.63" TO 2.93"; WIDTH 
6.85"; DEPTH 8". BUILT- 
IN STAND OFFS FOR P.C. 
BOARDS . . FRONT AND BACK 
PANELS NOT INCLUDED.. 
$5.25 PER CASE 


CAPACITORS 

170 MFD 330 VOLT 

1 1/2" X 7/8" 

2 FOR $1.50 
10 FOR $7.00 

600 MFD 360 VOLT 

3 3/4" HIGH X 1" DIA. 
$1.00 EA. 10 FOR $9.00 


COMPUTER 
GRADE 
CAPACITOR 

1700mfd.150VDC $2.00 

2 1/2" DIA X 4 3/4" HIGH 

3,600 mfd. 

40VDC $1.00 

1 3/8" DIA. X 3" HI 

6,400 mfd. 

60VDC $2.50 

1 a/s'oiA X 4 1/4“ 

1 2,000 mfd. 40 VDC $3.00 
2" DIA X 4 1/4" HIGH 

18.000 mfd. 75 VDC $4,001 ?! 

2 1/2" DIA X 4 1/2" HIGH 

22.000 mfd. 15 VDC 

2" oiA X 2 1/2^high $2.00F 

22,000 mfd.40VD<i 

2" DIA. X 6" HIGH $3.00 




750 MFD 330 VOLT 

2" HIGH X 1 3/4" 

$1.25 EACH 10 FOR $11.00 


I 2 7/8"LG. 

|l 3/4" TRAVEL 


BOOK 
linear taper 

75<= EACH 


I" HIGH 

;n 


ft 


5.6 VOLTS St 750 MA $3.00 
6 VOLTS St 150 mA S1.25 
12 V.C.T.at 500mA $2.50 

16.5 V. at 3 AMPS $6.50 
18 VOLTS at 350 MA $2.00 
18 VOLTS at 1 AMP $4.50 
18 V.C.T. at 2 AMP $5.50 
25.2 VCT at 2.8 AMP $5.50 
$3.50 

42 V.C.T. at 1.2AMP $4.50 
65 V.C.T at 2 AMP $5.50 


25.000 mfd.75 VDC $4.50 

3" DIA X 4 3/8" HIGH 

4S0(X)mfd. 25 VDC 

DIA. X 4" HIGH $3 50 

72.000 mfd. 15 VDC 

' DIA. X 4" HIGH $3.50 

COMPUTER GRADE 
CAPACITOR SPECIAL 

180.000 mfd. at 6V 

2V' DIA X 4H" HIGH $1 .50 
CLAMPS TO FIT CAPACITORS 50« >«■ 

DC WALL 
TRANSFORMER 

ALL ARE 115 VAC 
PLUG IN 


I 



L.E. D.’s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR $1.50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00,. 

FLASHER LED yij 

1 5 VOLT OPERATION 
RED JUMBO 
2 FOR $1. 

Bl POLAR 

2 FOR $1. 

SUB MINI 


,079" X .098" 

20mA at 1.75V 

10 FOR $1.00 
200 FOR $18.00 
QUANTITY PRICES AVAILABLE 



4 VDC at 70 MA 
5.8 VDC at 125 MA 
9 VDC at 100 MA 
9 VDC at 225 MA 


$2.50 

$2.50 


BLACK LIGHT 
(ULTRAVIOLET) 


f 2 00 - 

300 |g.e. « F6T5BL $2.5G each 


PREE! send for our NEW 40 PAGE CATALOG 


CONNBCTORS 

WEATHERPROOF 
2 CONDUCTOR , 

POLARIZED SET, 18 GA. 
WIRE.. $1.00 / SET 

4 CONDUCTOR^ 

$1.50 
* PER SET 

WEATHER-PROOF SOCKET 
AND CONNECTOR SET... 


4PDT RELAY 

• 14 pin ttyl* 

• 3 amp conlacit 

• 24 volt d.c. or 
120 volt ax. coil 

• Utad but fully laatad 

$1.7D EACH 

apacily coil voltaga 
LARGE QUANTITIESAVA^BLE 
SOCKETS FOR RELAY 50« each 


6 VDC RELAY 

MINIATURE 
D.P.D.T. 

3 AMP CONTACTS 
FUJUITSU H FBR321D006 
$1.75 EA 10 / 16.00 


EDGE CONNECTOR 

ALL ARE .156" SPACING 

15/30 GOLD 

SOLDER EYELET $2.00 EACH 

18/36 GOLD 

SOLDER EYELET $2.00 EACH 

22/44 GOLD 

SOLDERTAIL (P.C. STYLE) 
$2.50 EA 10 FOR $22.50 

22/44 TIN 

SOLDERTAIL (P.C. STYLE) 
$1.35 EA 10 FOR $12.50 

42/84 GOLD 

SOLDER EYELET SR. 00 EACH 



KBY SWITCH 

S.P.S.T. 




' 4 AMPS @ 125 VAC 
KEY REMOVES BOTH 
POSITIONS $3.50 EA 


f 


4 POSITION 4 AMPS 

USED FOR 0 125 VAC 

CASH REGISTERS 

COMES WITW THREE KEYS 
HI OPERATES 2 POSITIONS 
fl2 OPERATES 3 POSITIONS 
H3 OPERATES 4 POSITIONS 
KEY REMOVES ONE POSITION 
ONLY $4.50 EACH 


NNBL LIGHT OROAH 


EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 V.A.C. LIGHTS TO 
DANCE WITH MUSIC. $6.50 PER UNIT 


STRING OF 20 LIGHTS TO CONNECT TO 
EITHER CHAI'WEL— $1.75 FOR LIGHTS 


ORGAN WILL ACCEPT TWO LIGHT STRINGS 


CONNEC 

3 PRONG 
CHASSIS MOUNT 
CONNECTOR 

$2.00 EACH 
10 for $19.00 



2” ALLIGATOR CLIPS^ 

7 clips for $1.00 
100 clips for $12.00 
500 clips for $50.00 < 


L-RAD^ 

rANDARD 8 OHM 


LIMB CORD 


MULTI-SWITCH 

8 STATION 


INTERLOCKING ASSEMBLY 
4-D.P.D.T./4-4.P.D.T. 

6 1/2" MOUNTING CENTERS 
$3.00 PER ASSEMBLY 


5 STATION^ 

INTERLOCKING ASSEMBLY 
3-4.P.D.T./2-D.P.D.T. 

4 1/8" MOUNTING CENTERS 
$2.50 PER ASSEMBLY 

3 STATION 

non-interlocking'JCO- 

2-D.P.D.T./1-4.P.D.T. 
PUSH ON/PUSH OFF STYLE 
2 1/2" MOUNTING CENTERS 
$1.50 PER ASSEMBLY 


STANDARD 8 OHM / 
50 DB L-PAD. . 

$1.50 EAD 


MICROWAVE 

TRANSISTORS 


ROUND GRAY 
$2.00 E ACH 10 FOR $18.50 

N.P.N. SILICON 
SPECIAL PRICE 
$2.50 EACH 


CANNON xuu-3-13 78 ohm CC^AX 



12 

FOOT 

R.CT;^ PLUGr^TH 
ENDS.. USED FOR VIDEO 
GAMES, ETC $1.25 EA 


0-10 MINUTE TIMER 

ADJ. TIMING 
MOTOR FROM 
0-10 MIN. 

RATED 10 AMPS. 

125 VAC MOUNTS 
ON 1" CENTERS. 



LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
t 10 AMP. S.P.S.T. 
"POWER" PRINTED ON 
FACE. MOUNTS IN 
7/8" SQUARE HOLE.. 
$1.50 EA 10/ $13.50 


SvoK QMip/hi 

RECHARGEABLE 


□ 


ELPOWER H EP690 
SOLID GEL CELL 
5 1/2" X 4 1/4" 

X 2 3/4" 

$15.00 EACH 


CASE STYLE 
HC33/U 


CRYSTAL] 

$3.50 EACH 


ALL CLCCTROflKS <ORP. 


MANUFACTURERS - WE WILL \ 
PURCHASE YOUR EXCESS 
INVENTORY 0213)380-8000 




905 S. Vermont Ave. 

P O BOX 20406 

Los Angeles, Calif. 90006 

TOLL FREE ORDER NO 

800-826-5432 
AK HI CA (213)380-8000 
Mon. • Fri. Saturday 
9 AM -5 PM 10 AM -3 PM 


• Quanfities Limited 

• Mm Order $10 00 

• Add S 2.50 

Shipping USA 

• Calil Res Add 6 ". 

• Prompt Shipping 

NO C O D ' 

CS3 
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FORMULA INTERNATIONAL INC. 

12603 CRENSHAW BOULEVARD • HAWTHORNE, CALIFORNIA 90250 • (213) 973-1921 


^Htwducifta 

THE^ ' 

Pineapple 



48K Color Computer Kit 

Easy to assembly! All components are clearly silk screened on the 
circuit board. Kit includes predrilled double sided PC Board, all 
integrated circuits, sockets, professional high-impact plastic casing, 
keyboards, connectors and switching power supply. 

Features 

• Numeric key pad 

• Game paddle jacks on both sides 

• Speaker volume control on the back. 

Dealer inquiries invited. 


5V4” Flexible Disc Sale 

Why buy other brands when you can buy MEMOREX 
disc for much less and backed by 1 year factory 
warranty. 





For Data Reliability — Memorex Rexible Discs 


PRICE BREAK-THRU ON APPLE® 
DRIVE! 

100% APPLE Compatible 
5V4” Floppy Disc Drive 


$295.00 Each 
$375.00 Each 
(with controller) 



PART# 

DESCRIPTION 

PRICE 

3481 

5V4”SSDD Soft Sector w/Hub Ring | 

1 1-9 

$2.45 

3483 

5V4”SSDD 10 Hard Sector w/Hub Ring J 

I 10-99.... 

$2.15 

3485 

5V4”SSDD16 Hard Sector w/Hub Ring 'I 

\ 100-499.. 

$2.00 


1 

1 500 & up 

. . call 



10pcs. lOOpcs. 

3062 

8”SSSD IBM Compatible (128 B/S, 26 sectors) 

$2.15.... 

$2.00 

3015 

8”SSSD Shugart Compatible (32 Hard Sector) 

$2.15.... 

$2.00 

3090 

8”SSDD IBM Compatible (128 B/S 26 Sectors) 

$2.85.... 

. $2.65 

3102 

8”DSDD Soft Sector (Unformatted) 

$3.30.... 

. $3.05 

3115 

8”DSDD Soft Sector (128 B/S, 26 sectors) 

$3.50.... 

. $3.25 

3491 

5V4”DSDD Soft Sector w/Hub Ring 

$3.25 . . . . 

. $3.00 

3493 

5V4”DSDD 10 Hard Sector w/Hub Ring 

$3.25.... 

. $3.00 

3495 

5V4”DSDD 16 Hard Sector w/Hub Ring 

$3.25..., 

. $3.00 


MICROPROCESSOR COMPONENTS 


8-pin 

14-pin 

16-pin 

18-pin 


1C SOCKETS 

LP WW LP 

5/ .75 5/1.91 22-pin 5/1.62 
5/1.00 5/2.40 24-pin 5/1.80 
5/1.20 5/2.65 28-pin 5/2.10 
5/1.35 5/2.98 40-pin 5/3.02 
20-pin 5/1.52 5/4.55 


WW 

5/4.66 

5/4.77 

5/5.87 

5/6.89 


Z80 

. . 8.75 

Z80A-DMA 

. 28.50 2708.... 

.... 5.95 

MODEL NO. 

DESCRIPTION 

LIST 

SALE 

Z80A 

. . 9.25 

2102 

.. 1.50 2716.... 

.... 9.60 

VM4509 

9” B&W, 10 MHz 

$190.00 

$169.00 

8080A 

.. 5.50 

21L02 

.. 1.50 2516.... 

... 11.95 

DM 5109 

9” Green, 10 MHz 

$200.00 

$180.00 

Z80-PIO . . . 

.. 7.50 

2114 

.. 2.95 2732.... 

. . . 15.95 

DM 8012 

12” B&W, 18MHz 

$250.00 

$225.00 

Z80A-PIO. . 

. . 8.50 

2114L 

.. 2.95 2532.... 

. . . 16.95 

DM 8112 

12” Green, 18MHz 

$260.00 

$235.00 

Z80A-SIO. . 

. 29.50 

4116 

..3.00 2764.... 

. . . 49.95 

DMC 6013 

13” Color 

$470.00 

$425.00 

Z80A-CTC . 

. . 8.50 

1702A 

. . 4.95 


DMC 6113 

13” RGB Color 

$995.00 

$895.00 


MONITORS 


SPECIAL OF THE MONTH 

2532 EPROM 4116 (200nS) 2732 EPROM 

$9.95 ea. 8/$13.50 32/$43.20 $8.95 ea. 

LIMITED QUANTITY 
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WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. Your whistle to its 
FET condenser microphone from a distance, as far as 30 feet 
away (sensitivity can be easily adjusted), will turn the switch 
on and if you whistle again, it will turn off. Ideal for remote 
control toys, electrical appliance such as lights, coffee pots, 
TV, Hi-Fi, radio or other projects. Unit works on 9VDC. 
MODEL 968 $4.50 ea. 



PROFESSIONAL REGULATED 
VARIABLE DC POWER SUPPLY KIT 

All solid state circuitry with high efficiency power transistor 
2SD388 and 1C voltage regulator MCI 733. Output voltage 
can be adjusted from 0-30V at 1 A current limited or 0- 1 5V at 
2A current limited. Internal resistance is less than 0.0050, 
ripple and noise less than 1 mV, dual on panel meters for 
voltage and amp reading, also with on board LED and audible 
load indicator. Kit comes with pre-drilled PC Board, 
instructions, all necessary electronic components, transfor- 
mer and a professional looking metal cabinet. The best pro- 
ject for school and the most useful instrument for repairmen. 
Build one today! 


MODEL T 
MODEL T 


A0-15VDC @ 2A 
B0-30VDC @ 1A 


$59.50 Per Kit 





TA-800 

120W PURE DC POWER STEREO AMP KIT 

Getting power hungry from your small amp? Have to watch 
your budget? H ere s a good solution! The TA-800 is a pure DC 
amplifier with a built in pre-amp. All coupling capacitors are 
eliminated to give you a true reproduction of the music. On 
board tone and volume controls combined with built in power 
supply make the TA-800 the most compact stereo amp avail- 
able. Specifications: 60W x 2 into 80. Freq. range: 0-1 OOKHz 
±3dB. THD .01% or better. S/N ratio: 80dB. Sensitivity: 3mV 
into 47K. Power Requirement: ±24-40 Volts. 

A GOOD BUY 
at $65.00 

SUPER FM WIRELESS MIC KIT — MARK III 

This new designed circuit uses high FREQ FET transistors 
with 2 stage pre-amp. Transmits FM range (88-1 20MHz) up 
to 2 blocks away and with the ultra sensitive condenser mic- 
rophone. that comes with the kit, allows you to pick up any 
sound within 15 ft. away. Kit includes all electronic parts. 
OSC coils, and PC Board. Power supply 9V0C. 

FMC-105 

$1 1 .50 Per Kit 


ULTRASONIC SWITCH KIT 

Kit includes the Ultra Sonic Transducers. 2 PC Boards (or 
transmitter and receiver, all electronic parts and instructions. 
Easy to build and a lot of uses such as remote control for 
TV, garage door, alarm system or counter. Unit operates 
by9-12VDC. $15.50 ea. 


ELECTRONIC SWITCH KIT 

CONDENSER TYPE. Touch On-Touch Off. Uses 7473 1C 
and 12V relay $5.50 



LOW TIM DC STEREO PRE-AMP KITTA-1020 

Incorporates brand-new DC design that gives a frequency res- 
ponse from O-IOOKhz ±0.5dB. Added features like tone de- 
feat and loudness control let you tailor your own frequency 
supplies to efiminate power fluctuation! 

Specifications: eTHD/TIM less than .005% • Frequency 
response DC to 1 0OKHz ±0.5dB • RIAA deviation ±0.2dB 

• S/N ratio better than 70dB • Sensitivity Phono 2mV 47K/ 
Aux lOOmV 100K •Output level 1.3V •Max output 15V 

• Tone controls Bass±10dB@> 50Hz/Treble±10dB@> 15Hz 

• Power supply ±24VDC ®> 0.5A. Kit comes with regulated 
power supply, all you need is a 48VCT transformer © 0.5A. 

Only $44.50 
X'former 
$4.50 ea. 


PHONE ORDERS ONLY 
CALL TOLL FREE 
1 - 800 - 672-8758 


Inside California 

Outside Calif. (Incl. Mexico ft Canada) 
Overseas 


TA-1000 KIT 

$51 .95 

Power Transformer 

$24.00 ea. 


IlMllk 



100W CLASS A POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this unit unique 
in its class. Crystal clear, 100 watts power output will satisfy 
the most picky fans. A perfect combination with the TA- 1 020 
low TIM stereo pre-amp. 

Specifications: • Output power 100W RMS into 80, 125W 
RMS into 40 • Frequency response lOHz-IOOKHz eTHD 
less than 0.(X)8% • S/N ratio better than 80dB • Input sen- 
sitivity IV max. • Power supply ±40V @ 5A. 


1 WATT AUDIO AMP 

All parts are pre-assembled on a mini PC Board. Supph 
Voltage 6-9VDC 

SPECIAL PRICE $1.95 


6W AUDIO AMP KIT 

2 LM380 with Volume Control. Power Supply 6-18VDC 

Only $7.50 


TA-323 60 WATTS TOTAL 
30W + 30W STEREO AMP KIT 

This is a solid state all transistor circuitry with on board stereo 
pre-amp for most microphone or phone input. Power output 
employs 2 pairs matching Darlington Transistors driven by 
the popular 2N3053 Driver Transistors. Four built on board 
controls for, volume, balance, treble and bass. Power supply 
requires 48VCT 2.5A transformer. THD of less than 0.1 % bet- 
ween 1(X)Hz-10Khz at full power. (30 Watts + 30 Watts 
loaded into 80). 


★ SPECIALS 
EXCELLENT PRICE! 
MODEL 001 -0034 
$29.50 Per Kit 
Transformer 
$10.50 ea. 



ELECTRONIC DUAL SPEAKER PROTECTOR 

Cuts off when circuit is shorted or over loaded to protect your 
amplifier as well as your speakers. A must for OCL circuits. 
KIT FORM $8.75 ea. 


"FISHER " 30 WATT STEREO AMP 

MAIN AMP (15W X 2). Kit includes 2 pcs. Fisher PA 301 
Hybrid 1C, all electronic parts with PC Board. Power supply 
±16VDC (not included). Power band with (KF 1%±3dB). 
Voltage gain 33dB. 20Hz-20KHz. 

Super Buy 
Only $18.50 

FLUORESCENT AUDIO LEVEL MONITOR 

This is tfie kind of VU monitor that is being used by most 
amplifier manufacturers. IC s are used to simplify circuit 
layout. Easy to assemble and can be used with all power 
level amplifiers. Power requirement 12VDC. 


TE-221 KIT 
For Just $28.50 

(Limited Stock) 


MARK IV — 15 STEP 
LED POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 36 4-color LED’s 
(15 per channel) to indicate the sound, level output of your 
amplifier from — 36dB to -F3dB. Comes with a well designed 
silk screen printed plastic panel and has a selector switch to 
allow floating or gradual output indicating. Power supply is 6- 
1 2VDC with THG on board input sensitivity controls. This unit 
can work with any amplifier from 1 W to 200W! Kit includes 
70 pcs driver transistors. 38 pcs matched 4-color LED's, all 
other electronic components, PC Board and front panel. 

MARK IV KIT 

$31.50 




REGULATED DUAL VOLTAGE SUPPLY KIT 
± 10-30 VDC @ 250 ma adjustable, fully reg- 
ulated. Kit includes all electronic parts, filter 
capacitors, IC’s, heat sinks and PC Board. 

$12.50 per kit 


AUDIO FREQUENCY SPECTRUM 
ANALYSER KIT TA-2900 

This Audio Frequency Spiectrum Analyser analyses audio 
signals in 10 octaves over a dynamic range of 30 dB The 
technique allows the sound ’coloration’ introduced by 
unwanted room and speaker resonances to be substantially 
eliminated 

The TA-2900 provides a visual presentation of the changing 
spectrum thru 1(X) red LED displays So you can actually 
see proof of the equalized sound you’ve achieved The 
TA-2900 kit comes with all the electronic components; 
I C predrilled PC board, the instructions, and a 19 ” Rack 
Mount type metal cabinet with professional silkscreen 
printed front panel 
Specifications 

• Input Sensitivity Tape Monitor/IOmV - 1 8mV 50K Ohms 

Speaker Terminal/0 2W - lOOW 8 Ohms 

• Display Level Range (all octaves) 2dB per step/— l4dB 
to-4dB 

• Delay Time (1 Khz) Fast/18dB/s Slow/6dB/s 

• Power Input 1 17V or 220V AC 50/60 Hz 

• Power Consumption 36W 
'• Dimensions 482(W) • 102(H) ■ 250(D) mm 

$99.50 per kit 

POWER SUPPLY KIT 

0-30VDC REGULATED. Uses UA723 and 2N3055 power 
transistor. Output can be adjusted from 0-30V @ 2A. Com- 
plete with PC Board and all electronic parts. 

TRANSFORMER $9.50 ea. 

POWER SUPPLY KIT $10.50 ea. 


PROFESSIONAL FM WIRELESS 
MICROPHONE 

Made by one of the leading Japanese manufac- 
turers. This factory assembled FM wireless 
microphone is powered by two AA size batteries. 
It transmits in the range of 88-108 MHz. Element 
is built in a plastic tube type case with an omni- 
directional electronic condenser microphone unit. 
By using a standard FM radio, signal can be heard 
anywhere on a one-acre lot. Sound quality was 
judged “very good." MODEL WEM-36. 

WAS $16.50 

ON SALE 
$12.50 each 





Never worry about battery, because it has none! Easy to carry in 
pocket and handy to use. Ideal for emergency light. It gener- 
ates its own electricity by squeezing grip lever. Put one in your 
car, boat, camper or home. You may need it some time! 
EXCLUSIVE $3.95 ea. 

FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED ... Lights up 8-1 5 Watt Fluorescent Light 
Tubes. Ideal for camper, outdoor, auto or boat. Kit includes 
high voltage coil, power transistor, heat sink, all other elec- 
tronic parts and PC Board. Light tube not included: 

$6.50 Per Kit 

SOLAR CELLS 

0.5V 200MA. Ideal for all kinds of solar pro)ects. cells can be 
put in series to double voltage or parallel to double current. 
$1.99 ea. 

FOR COMMERCIAL FREE TV BOX BUILDERS 


MC 1358.... $3.00 ea. 
MC1350....$2.25 ea. 
MCI 330.... $3.00 ea. 
MC 1496.... $2.50 ea. 
MCI 458.... $1.00 ea. 

LM1889 $3.75 ea. 

NE565 $2.19ea. 

NE564 $3.45 ea. 


LM380 $2.00 e 

LM7815 $1.20ea. 

LM7818 $1.20ea. 

10K10T P.C. Mount $3.00 ea. 

10K1T P.C. Mount $1.75 ea. 

Toroid Coils (set of 4). . . $3.00 e 

5-35pF (T rimmer Cap) 85 ea. 

Power T ransf ormer 1 8v.8A$3.50 ea. 


NEW ARRIVALS 
6-WAY A/C ADAPTOR 

Input; IIOv A/C Output; 3v, 4.5v, 6v, 7.5v & 12vDC 
Current; 300mA 

OUR LOW PRICE 
$5.50 each 

19” RACK MOUNT CABINETS 

Black anodized front panel with black textured 


WIDTH 

DEPTH 

HEIGHT 

PRICE 

17” 

IIVz” 

3” 

$25.50 

17” 


5" 

$31.50 

17” 

IIYz" 

7” 

$39.50 


SHIPPING AND HANDLING CHARGES 
Under $50.00 Purchase Over $50.00 Purchase 
10% 5% 

15% 10% 

25% 20% 


Minimum Order $10.00 / Calif. Residents add 6.5% 
Sales Tax. Phone Orders Accepted on VISA or MC 
ONLY, NO C.O.O.’s. Prices subject to change 
iwithout notice. 
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RADIO-ELECTRONICS 


Brand New Micro Computer 
Power Supply 


* Switching ^ 

* Multiple DC outputs: 

+ 5V4A -12V 1 A 

-t-12V1A -2.2to 15V0.5A 

* Fiberglass PCB 

* Over-voltage protection with 1C monitor 

* 110/220 V input 

* Factory assembled 

* Circuit diagram available 

(for a copy, send self-addressed/stamped 
envelope) 

* $49.00 each, freight prepaid 

(Calif residents pis add $3 sales tax) 



Model A501 Power Amp 

* Pure Class A 25W 25W 

* Switchable to Class AB 100W -h lOOW 

* Switchable to Bridge Class A 1(X)W mono 

* Switchable to Bridge Class AB 3(X)W mono 

* Frequency Response 5-200KHz (-IdB) 

* Signal-to-Noise Ratio 120dB 

* Non-magnetic Chassis 

* “Out-board ” comprehensive protection 
circuitry' 

* DC circuitry with limited use of NFB 

* High Efficiency Fluid Convection Cooling 

* jm under 0.007% 

KIT ONLY 
$299.00 



$299.00 


FUJITECH AUDIO KITS 


LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Send $5.00 for each assembly manual, 
refundable with order. 

Monarchy Engineering, Inc. 

380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 
Visa or Mastercharge acceptable. 


Model A502 DC Stereo Control Center 

* Direct DC coupling from Input to Output 

* DC servo circuitry 

* Cascade FET Input in all stages 

* Separate Moving Coll RIAA amplifier 

* Distortion below 0.(X)5% (3V) 

* Max Output 15V 

* Frequency Response 20Hz-20KHz ±0.2 dB 

* Maximum Phono Input 

MC = 16mv RMS (IKHz) 

MM = 270mv RMS (IKHz) 

* Built-in Headphone amplifier ^ 

* Rdlay Output Muting S 49 00^ 



$349.00 


«. e. MICRO 


P. 0 . Box 280298 Pallat, Texas 7S228 
(214) 271-S546 

Visa • MasterCard • American Express 


STATIC RAM 


2ILO2-IKXI 250 n.s. 

Low Power 95 | 

2114L-3 1KX4 300 n.8. 

Low Power 2.75 8/17.50 

HM6II6P-4.2KX8 + 5V-200 n.s. 

CMOS Low Power 2716 

style Pin Out 8/59.95 

TMM2016-2KX8 +5v-NMOS 
200 n.s. - 2716 Style 

Pin Out 8/59.95 

6501-5 256X4 - CMOS - Data 
Retention 2 Volts - 22 Pin - 200 n.s. 

Typ. 5V Very Low Power 1.50 | 

6514 J-5 1KX4-CMOS Super Low 
Power 350 n.s. Similar to 2114 

Same Pin Out 2.95 

8108-5 IKX8 NMOS 5V 500 NS 

22 Pin 2.50 

4K STATIC RAMS 
LESS THAN 944 EACH 
MK4104J-4 - 250 N.S. 18 Pin Ceramic 
Computer Mfg. Surplus. PRIME. Fully 
Static easy to Use. Has Same Pin Out as 
TMS4044, tMit slightly different timing. 
With Specs. (Mostek) 

8 for 8.95 32 for 29.95 

VERY LOW POWER! 


DYNAMIC RAM 


5280N-5 (2107B-4 • TMS4060) 

4KX1 22 Pin 8/3.95 

4027-4KX1-250 n.s 1.75 

4116-16KX1-200 n.s 8/14.95 

4164- -t-Sv 64K . ..12.95 8/79.95 


PRECISION HYBRID 
OSCILLATOR MODULE 


Has both 1 MHZ and 2 MHZ TTL — outputs — 
Hermetically sealed — Ultra high stability over 
wide temp, range — originally cost over $40.00 
each — we made a super purchase from a major 
computer manufacturer — 5 Volt operation — fits 
standard 24 pin socket — Manufactured by 

Motorola oscillator division 7.50 (w/data) 

MC6871A 3/20.00 


SOCKETS 


LSOO 

.24 

LS125 

.95 

LS243 

1.49 

LS02 

.24 

LSI 38 

.79 

LS244 

.99 

LS04 

.24 

LS139 

.79 

LS245 

1.95 

LS05 

.24 

LSI 51 

.79 

LS257 

.79 

LS08 

.24 

LS153 

.79 

LS266 

.59 

LS10 

.24 

LS154 

1.75 

LS283 

.99 

LS14 

.89 

LS157 

.79 

LS290 

.99 

LS20 

.24 

LS161 

i9 

LS293 

1.75 

LS27 

.24 

LS164 

.99 

LS298 

.89 

LS30 

.24 

LS166 

.99 

LS367 

.79 

LS32 

.36 

LSI 75 

.89 

LS368 

.79 

LS42 

.49 

LS181 

1.99 

LS373 

.99 

LS74 

.44 

LS192 

.89 

LS374 

1.49 

LS85 

.95 

LS193 

.89 

LS375 

1.19 

LS86 

.39 

LS221 

1.10 

LS377 

1.49 

LS90 

.69 

LS240 

.99 

LS390 

1.19 

LSI 09 

.39 

LS241 

.99 

LS393 

1.19 

LS123 

.99 

LS242 

1.49 

LS399 

.99 


MISCELLANEOUS 


gl 


AY3-891 0-Sound Chip with 60 

page data manual 

DM8131 6 Bit Unified Bus 
Comparator 

12.95 

. 2.99 

8 Pin Dip Shunt 

3/1.00 

TR1602-UART same as 
AY5-1013 

. . 1.99 

IM6402-«-Sv High speed 
UART-AY5-1013 pin out 

.. 2.00 

MC1406L6 D to A Converter 

8 Bit 

.. 1.79 

AD561J D to A Converter 

10 Bit 

.. 1.79 

1771 Single Density FDC 

. 22.50 

1791 Double Density FDC .... 

29.95 

5027-CRT Controller - 
Programmable • 24 x 80 

. 14.95 

68B45 - Motorola (HD46505SP) 
CRT Controller 

■ 17.59 

82S1 23-32X8 Tri State Bi polar 
PROM 

.. 1.99 

82S129 Tri State Bi Polar Prom 

. 1.99 


EPROM 


1702 A 256X8 1 us 2.50 

2708 1KX8 450 n.s 2.95 

27A08 1KX8 350 n.s 3.95 


2716 2KX8+5V 450 n.s 5.95 

(Buy 2 Get 1 FREE.) 


2716-1 2KX8+5V 350 n.s 7.95 

2732 4KX8 450 n.s. Intel Pin Out 9.95 

2732A-3 4K X 8 350 n.s. 

Intel Pin Out Low Power 11.95 

2532 4KX8 450 n.8. T.l. Pin Out 9.95 


Z80 2.5 MHZ CPU 4.95 

Z80DMA-DMA Controller 9.95 

Z80PIO - Parallel 5.95 

Z80SIO/O Chan. Ser 16.95 

Z80A-4MHZ CPU 8.95 

Z80ASIO/O 19.95 


CALL OR WRITE FOR PRICES ON CMOS-8080 - BIT SLICE - TTL - 74S - CRYSTALS - DIP SWITCHES 


TERMS: Add SI. 50 postage, we pay balance. Orders over S50.00 add 85c for insurance. No C.O.D. Texas Res. add 5% Tax. 90 Day Money Back Guarantee on 
all items. All items subject to prior sale. Prices subject to change without notice. Foreign order ■ U.S. funds only. We cannot ship to Mexico. Countries other 
than Canada, add S3. 50 shipping and handling. 


A 


CmETV 


CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buy Warehouse Direct & Save $ 


36 channel 
converter 

$4595 




36 channel 
wired remote 
converter 

only 

$8895 


Send $2 for complete catalog 
of converters and unscramblers 

Quantity Discounts • Visa • Master Charge 
Add 5*^/o shipping — Mich, residents add 4% sales tax 


C&D Electronics, Inc. 

P.O. Box 21, Jenison, MI 49428 
(616) 669-2440 


MICROWAVE EQUIPMENT 

fHI-GAIN, LOU NOISE, 2.1-2.4Ghz.i 
^ MICROWAVE RECEIVING SYSTEM ♦ 
I COMPLETE --READY TO INSTALL. * 
\ INCLUDES 20" PARABOLIC ANTENNA.* 
IDOWN CONVERTER. POWER SUPPLY, * 
/ALL CABLES AND CONNECTORS WITH * 
COMPLETE INSTRUCTIONS FOR EASY * 
INSTALLATION. ♦ 

1 COMPLETE SYSTEM -U.S. SHIPPING FREE- $119 t 
t BUY 5 SYSTEMS at $104 each * 

j (six month 1 1*1 ted warranty) * 

« ************* *******«***********ti’***************«****'*$ 

I SUPER LED’s 

«2amp. rating w/heot sink 
: ME2 IR (o) 25A pulse 
•ME5IR .b $. oc L 

* RESISTOR SALE 
; .2SW S% carbon film- $1.50 per 100 (one value) 
t all standard values from $ 12 Der 1000 

; 2.7 to 4.7M ohms 

* 8085 

* MM5290J 

* B2758 
$ TRIAC 
t VOX 

* HllA-2 
: 5101 

* TRIAC 
I 7402 
X 7430 
: 7440 
: TO-92 

* LM747 
X LH0021 

* 2504T 
X 2416 
X 5244 




NEC CERAMIC 40 PIN MICROPROCESSOR $6,951 
NSC 16Kxl DYNAMIC RAM (4116) CERAMIC 2.951 


3.95 1 
.75 
.95 t 
.25 1 
.95 1 

2.95 1 
.10 ^ 
.lOf 

.10 t 

5.00 1 
.50 1 
5.00 1 
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INTEL EPROM lXx8 24 PIN CERAMIC 
RCA 8 AMP 600Y TO-220 TAB CASE 
VOICE ACTUATED SH. (SCR .MIC .AMP . ) 

G.E. OPTO ISOLATOR 6 PIN DIP 
256x4 CMOS RANDOM ACCESS MEMORY DIP 
25 AMP 400V ON 3"x6" ALUMINUMS HS 
TTL QUAD 2 IN NOR GATE DIP 
TTL 8 INPUT NANO GATE DIP 
TTL DUAL 4 INPUT BUFFER DIP 
PNP TRANSISTOR PAX 100 PRIME FOR 
DUAL 741 OPERATIONAL AMPLIFIER DIP 
NSC 1 AMP OPERATIONAL AMPLIFIER T03 
1024 BIT DYNAMIC SHIFT REGISTER TO-5 1.00 
INTEL 256x24 CHARGE COUPLED MEMORY 2.50 
INTEL DRIVER FOR ABOVE MEMORY 3.50 

12P15/15 DC TO DC CONVERTER- 12VDC TO DUAL 
15V AT 40MA OUTPUT, CAN BE PLUS 
OR MINUS 15 OR 307*24 PIN DIP 7.95 

; 4811 MYRTLE AVE 

■ D/^V At^’WO w* pay post on orcl*r* for SlOormoro 

' rU tSUA 41//0 paymont imiotbo in U.S. fundo.Poroign 
ordoro muat Includo pool SAC, MC ora 

: ||cramento , Ca. "•* •" g{0"334 JJei 

i : B55 

; J^ECTROniCS 

CIRCLE 102 oTN^RjEriNF^^ 








( 602 ) 266-9758 ( 602 ) 234-3026 



pH^ 

SURPLUS 


BRAND NEW! 
TIME ANYWHERE! 

I R SCIENTIFIC 

INFRARED VIEWER KIT 


CATALOG 


6835 N. 1 6th St. • Phoenix, AZ 8501 6 


MICRO WAVE DOWN 
CONVERTER KIT (hmr ii iyp«) 


Burglar/Fire Alarms 
Security Products 


• An Easy To Assemble Kit 

• Everything You Need Including flV 
Comprehensive Instruction Manual BF • ; 

• Lightweight. Binocular Type Case 

• Factory Preselected & Pretested 

I R Communications & Control. 

Document Authentication. 

Thermal Viewing. & More 

.n.S;rv$1 69,95 

Shippmg & Handling add 
$4 per unit ($6 outside U.S.) 
SPECIFICATIONS; mass res ado 5% sales tax 

type 6032 

500 to 1200 nanometers (800 max) 

50 lines/mm 
3X 

3 ft. to infinity 

150mm, f 3.0 10° field infrared telephoto 
and 10 X Ramsden Eyepiece 
900 nanometer. 4500 max. candlepower 
73 / 4 " X 6 V 2 " X 23/4" 

6 V DC (4 "D" cells or equiv.) 


PC.Bd, 3-MRF901 s, 2-MBD 101 s, 

1 Thermistor. 1 Choke, 3-Chip Caps, 
1 "F" Connector, 8 Resistors 
*■ Instructions 


POWER 

SUPPLY 

12-18V 

D.C. 


BUY BOTH FOR ONLY 


Infrared Source 
Case Size 

Power Requirement 


Order by Mail or Call TOLL FREE 


Mass. Ras. Call 617-245-3828 

ORDER SHIPPED IN 24 HRS. 
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^^SELECTRIC” 

TYPEWRITER 

REDUCED!!! (This Month Only) 
Regularly $399.00 


DON’T 

FORGET 


PULSE RATE 
INDICATORS 

USED FOR 
HEART MONITORS 
1 00% Functional 


SAVE 

$50“°!! 


Includes: " ^ 

* 5" LCD Readout 

* ICL7106 CPL A-D 
Decoder Driver 

* MC 14016 

* MC 14013 


MC 14584 

LM 32 YN 

TL 064 CN 

Piezo Buzeer 

9 V Batt. Clip 

Misc. Elect. Components 


These fabulous typewriter/printers originally 
cost over $1000.00 each!! Each machine is fully 
tested and operational and only requires 5VDC 
and 24 VDC for I/O capability. Electronic 
Repeat (when activated) is capable of repeating 
ANY character or key. Soon we will be offering 
software, then hardware interfaces for these 
terrific machines, meanwhile SAVE 50 BUCKS. 


•Fully Operational 
•TTL Input/Output Level 
•USE AS A TYPEWRITER 
•Software or Hardware Driven 
•Spare Parts Available. Too 
•Full 15" Platen 
•IBM Model 745 ^ 


NEW PLASTIC CASE 


Made for Heart Monitor 
above. 


Includes; 

* 9 V. Batt. Holder 

* Front Bezel 

Excellent for Frequency 
Counter. 


4" LINE CORD 


Built to specifications for ARP, 
!P“^ 3 the world famous Synthesizer Maker. 

Features 3 octaves (36 keys) with TTL Decoded 
6-bit output which determines the note and octave of 
ll II I a pressed key. Excellent for keyboard inputs to Micro- 

|WEw W computer & Digital Synthesizers and more. 

Each NEW. UNUSED, keyboard with Electronics. 

Write or Call for Our FREE Exciting NEW FLYER!!! 


YOUR 


READER 


SERVICE 


ALL ORDERS SHIPPED SAME DAY VIA UPS 
Postages Handling Not Included 

( 602 ) 266-9758 ( 602 ) 234-3026 
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CARD 


Ask for FREE POLY PAKS CATALOG 


>«^ountain west 

4215 N. 16th Street Dept. RE-9 
Phoenix, AZ 85016 
1-800-528-6169 


Poly Paks 

P.O.Box 942, RE--9 
S. Lynnfieid, MA 01940 


WAREHOUSE: 

18 Granite St.. Haverhill. Mass? 01830 
MAIL ORDERS; 

Box 204. Newton. New Hampshire 03858 
TELEPHONE ORDERS: 

617/372-8637 

pn Sorry. No Collect Calls 
will - Mastercard & VISA Accepted 
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RADIO-ELECTRONICS 


SPARTAN 




Electronics Inc. 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 


Remote T.V, Converter 

139.95 Ea. 

4 & up 125.00 
60 Channel 
Wireless Control 



Bcommodore 

=.VIO20 



Color- 
Sou nd- 
Graphics 

$259. 


Cassette Player $69.00 


Logic Probe 

Global Specialties #LP-2 


$28.49 ““ * 

DTL/TTL/CMOS 



t 


*;i(PREaSIOIV 


$991 


DELUXE 40 CHANNEL 
VHP to UHF Block 
Converter $38.95 ea. 

Features accessible fine tuning knob 
included: matching X former and two cables 


Surge Stopper Brooks 

4 Outlet w/circuit bkr. 

led/sw $59.79 
1 Outlet $43.50 

Now you can have Maximum Protection 
for your sensitive electronic equipment. 



Refurbished 
Monitors 12" diagonal 

39.95 



Atari 800 w/i6k ram $659 

A 

ATARI 

o 

Atari 400 W/16K $289 



42 Channel CATV 
Converter 

w/on/off Fine Tuning *' 
$94.95 


' \ 


40 Channel VHP to UHP 

IBIock Converter 

^ -CSV 




28.95 Ea. 
24.95 4 & up 


BfC BVLLEf ELICTBOIIC9 

P.O. BOX 401244R GARLAND, TX. 75040 (214) 278-3553 


Sound Effects Kit SlS.SO 

The SE-01 IS a complete kit that 
contains all the parts to build a 
programmable sound effects 
generator Designed around 
the new Texas Instruments 
SN76477 Sound Chip, the 
board provides banks of MINI 
DIP switches and pots to 
program the various com- 
binations oUhe SLF Oscillator. 
VCO. Noise. One Shot, and 
Envelope Controls A Ouad Op 
Amp 1C IS used to implement 
an Adjustable Pulse Genera- 
tor. Level Comparator and 
Multiplex Oscillator for even 
more versatility. The S'/." x 5 " 
PC Board features a prototype 
area to allow lor user added 
circuitry Easily programmed 
to duplicate Explosions, 
Phaser Guns, Steam Trains, or 
almost an infinite number of 
other sounds. The unit has a 
multiple of applications The 
low price includes all parts, 
assembly manual, programming charts, and detailed 76477 chip 
specifications. If runstJn a 9\/ battery (not included). On board 
100MW amp will drive a small speaker directly, or the unit can be 
connected to your stereo with incredible results' (Soeaker not 
included). 76477 It Included. Available separately for $3.15 each. 



7 Watt Audio Amp Kit $6.9S 

SMALL, SINGLE HYBRID 1C AND COMPONENTS FIT ON A 2 " 
X 3 " PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR 
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 
THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-01 
SOUND KIT. 



On board 7 watt amplifier drives 8 
, ^ ohm speaker directly. 

REVISION 2 

$24.99 

(Basic Kit) \ • Uses either 2708 or 2716 EPROM 

SEE SPECIAL expanded tune playing capabil- 

ity. Listing available pre-programmed 

OFFER BELOW ROMs. 

A true electronic music maker based on a microprocessor chip. The Super Music Maker is the 
only kit that allows easy addition of pre-programmed tunes by plugging in one memory chip 
(ROM). Over 20 different ROM's with over 500 tunes are available. Use the kit for a Car Horn, 
Doorbalt, Door Announcer, etc. If you have an EPROM programmer our manual tells you how 
to program your own tunes. Kit includes quality plated and drilled PC Board and all 
components. 

OPTIONAL ACCESSORIES 

DIP SWITCHES One 8 pos., one 5 pos., for tune address 2.00/set 

WALLPLUG TRANSFORMER For operation on 117VAC house current 3.00 

INJECTION MOLDED PLASTIC CASE w/custom front & rear panels, hardware 

and 2 five pos. rotary switches (replaces DIP switches) 8.00 

HORN SPEAKER 8 watt, 8 Ohm with mounting bracket 6.25 

SPECIAL OFFER 

Buy a Super Music Maker kit for $24.95 and get FREE, a 2708 ROM pre-programmed with 35 
popular tunes. This offer gives you over 60 songs to choose from! 


Doomsday Alarm Kit $9«9S 

If you have trouble sleeping and you would like the rest of the neighborhood to share your 
misery then this little kit will be for you! There is no way to accurately describe the unearthly 
howls, screams and tones that come out of this kit. Four separate tone oscillators are mixed, 
cancelled and stepped at a varying rate. 10 Watts of crazy sounds. A great fun kit or a practical 
burglar alarm. Complete with PC board and all necessary components less speaker. For 6-12 
VDC. O/IDER DA-02. 


THE PRESIDENT SAY'S; 




HOGWASH!!” 


After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the 
units were worth several hundred dollars each. He pointed out the engineering, high quality 
construction and state-of-the-art intergrated design in support of his position. The President 
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck 
loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY! 

^ 62.50 

Plus $5.00 Freight 

6 X 5'A X 12 


3 OUTPUTS 
12V @ 8A (12A Int.) 
5V @ 10A 
-12V @ 5A 
INPUT 105 - 125VAC 



• UNIT IS COMPLETELY ASSEMBLED! 

• Fused primary and DC sections 

• HUGE SHIELDED TRANSFORMER 

• 2% Load & Line Regulation 

• Low Ripple <100mvi 

• Short Circuit Protection 

• Overvoltage Protection on all three 
outputs 

• 2SA Bridge Rectifier 

• Over 60,000 mfd of filters 

• High Efficiency Switching Regulator 
reduces heatsink area 

• Schematics and service guide included 

• Thermal Shutdown 

• Statis LED's (3) 

ONE TIME OFFERI LIMIT TWO (2) SUPPLIES PER CUSTOMER. 


COMPLETE UNIT 

(as you receive it) 


r COD MINIMUM $20.00 * ADD $2.50 FOR COD'S 
r UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COO 
ORDERS 

t $1.00 HANDLING ON ORDERS UNDER $10.00 
r VISA, MC CARDS OR CHECK 
r ADD 6«/o FOR SHIPPING 

r TEXAS RESIDENTS ADD 5% STATE SALES TAX 
r ALL FOREIGN ORDERS ADD 250A FOR SHIPPING 
(CANADA 1S°/o) NO FOREIGN COD'S 
It CALL (214) 278-3553 TO PLACE CREDIT CARD OR COD 
ORDER 





Amateur 
32-Element 
Yagi Antenna 


• Not a kit, so it’s easier to sell • 1 .9-2.5 Ghz 

• 38y2” long • Die-cast waterproof 
aluminum housing • Withstands temps 
-40° to +140°F. • 50-ohm type “N” con- 
nector • Mounting hardware included. 


I 


1 


Only *19 


95 



2 Ghz 
MICROWAVE 
ANTENNA 

with 52 dB Overall Gain 


*129 


95 


• Built-in down converters • Tune 
1.9-2. 5 Ghz • Operates on chan- 
nels 2-6 • 22 dB gain resonant 
disc antenna • Standard 12-16 
vdc power supply • Mounting 
brack for horizontal or vertical 
polarity • Comes with: 60’ coax 
with connectors, 3’ jumper cable, 
75-300 ohm and 300-75 ohm 
adapters, complete instruction. 


Volume 

Discounts 

• Visa, MC, BAC, Amex, Check, 
COD, Money Order 

• Add For Shipping 

Min. Order $10.00 

to 75.00 .. 

. . . .$2.50 

International shipping Add’l. 

76.00 to 250.00 .. 

, . . .$4.50 

Prices subject to change 

251.00 to 500.00 .. 

. . . .$ 6.00 

without notice. 

501.00 to 750.00 .. 

. . . $8,50 

COD 2.00 Extra 

751.00 to 1000.00 . . 
Over 1000.00 

. . .$ 12.00 
. . .$12.50 

(516) Th Tu W F 

Sa 

1 499-9500 9.3 

9-6 

9:30-5 


LONG-RANGE MICROWAVE ANTENNAS 

with Separate Down Converters 

FULL-YEAR WARRANTIES! 


58 dB 
Gain 


Just *144 


95 


62 dB 
Gain 


Only 


*169 


95 


• Tuneable temp-compensated L.O. • Power supply with built-in A-B switch 

• High gain, low noise figures • Convenient mounting tabs • Weather- 
resistant housings • For distant or low signal areas • Two microwave pre- 
amp stages • 2.1-2. 3 Ghz • 20 Mhz input band-width • Noise figure: 5 dB • 
TV channels 2-6 • 75-ohm type “F” output • 50-ohm type “N” input 
impedance • Aluminum housing • Withstands temps from -40° to -l-140°F. 



■'■■■■■ ■' ■—Dea/er inquiries invited. ■ ' ■■■■■ » 

East Coast: N.C.I. INC. West Coast: Galaxy Electronics 

79-59 264th St. 600 N. 61st Ave. 

Floral Park, N.Y. 11004 Glendale, Arizona 85301 

, 212-929-3505/212-544-5990 602-247-1151 
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NAPCO 


G.E. MOV 
Spike Eliminators 

10/*9.90 *1.29 


Transformer 

Dual bobbin 
30V. 

M4V. 1.5 AMP 
3” Mount Centers 2" high '3.00 




Chassis (H.D.) 

t 2 V»" \ Fantastic! 

790 

115 V. BLOCK FAnT 

4'/2"SQ. 

^ I ^6 95 

3" SQ. 

# FAN 31 



2 V 2 Meters 


0-15 VDC 
0-20 VDC 
0-150 VAC 
30-0-30 DCA 


iiiJV 


Any 1 

®5.95 


Tri-Color LEDS 

Red/Green reverse volt. 
Yellow A.C. 

2/*1 .50 


Infrared Emitter ^ 
and Photo Diode Detector 

1 pr.*2.00 


XC880-A 

TIL413 short l( 


Mura Cordless Telephone 


As is Complete 
with schematics 


*43.50 


BROAD BAND AMPS. 




TUSA if DAT 25 
25 DB. GAIN 
75 OHM 

50 TO 890 MHz. *23.50 


Voltage Regulators 

+ 5V. 7805 
-5v. 79M05 
+ 6V. 7806 
+ 12V. 7812 

5/'5.50 10/^9.95 



MOTOROLA PIEZO SPEAKERS 

SPECIAL 

*6.95 


3'A" i 

RESPONSE ■ 
60 TO 30,000 Hz 


C & K Sub Mini 

N.O. Pushbutton 

Switch 10/^3.00 ^>"#8631 


ASSORTED 

LEECRAFT INDICATORS 



107*3.95 


99<« 


TRANSFORMER 

SX 36 V. 

200 MA. 


SEND FOR 
FREE 1982 
CATALOG 

or call us at 

(813) 392-0406 


General Instrument 
Varactor Tuners 

VHF-UHF 

tLl *22.50 


Mini Switches 

Micro Switch 


w/long blue paddle 790 

Compu-Lite 



mom #849-1191 


Voltage Regulator 
’^OirTlx Boards 

V Just hook up 
transformer 

12V. or 9V.1.5A M .29 


RFI FILTERS 

2 AMP. HOPKINS 
#F-85010 $ 


1.95 


6 AMP. CORCOM 
/S^6EF1 


*2.95 


Dip Tantalum Cap^ 

6.8. 10. 15. 22. 33. 47. (a 6.3V^^P 
22. escfi 10V. 

1.5. 3.3. 4.7. 6.8 (<i 16V. 

15(:«20V. 

.47. .68. 1.5. 2.2. 3.3. 4.7, 6.8 (a 35V. 
.22, .68, 1 (o 50V. dipoed and solid 


KEMET CHIP CAPS 

.018/100V. 

MATCH PAIRS 
MIL. SPEC. 

* 1.49 PR. 


Piezo Elements 

39 


Fantastic 
Mike-Speaker 




Audio Amplifier 

8 watt 



add 10% for shipping and handling min charge $2.50 

caZoos H.J. Knapp of Florida, Inc. 

SEND 1 00 4750 96th St. N. St. Petersburg, Florida 33708 
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MORE GAIN 
Than a Mitsumi Tuner 

PHILIPS VARACTOR 
TUNER — $23.95 


MODEL ELC 1045 
FREQ. RANGE 
UHF 470-889 MHZ 
CHANNEL 14-83 
OUTPUT CHANNEL 3 
75 OHM INPUT 



Part No. 

DSW10 Philips UHF Tuner ELC 1045 $23.95 

DSW20 Printed Circuit Board, Predrilled 

Glass Epoxy $15.00 

DSW30 P.C.B. Potentiometers 5-10K, 1-5K $5.95 

DSW40 Resistor Kit 1/4 watt 5% 

Carbon Resistors 32 pcs $4.95 

DSW50 Panel Mount Potentiometers 

2-10K and Knobs $2.95 

DSW60 IC’s 7 pcs., 1 Rectifier, 

2 Regulators & 1 Heat Sink $15.95 

DSW70 Electrolytic Cap Kit, 8 pcs $4.95 

DSW80 Ceramic Cap Kit, 33 pcs $6.95 

DSW90 Variable Trimmer Kit, 4 pcs $3.95 

DSW100 Coil Kit, 2-18 uh, 1 variable 33 uh 

+ 1 - + 37-12 Toroid + 26 wire $1.95 

DSW110 I.C. Sockets 5-8 pins, 2-14 pin $4.95 

DSW120 Power Transformer 

PRI-117Vac, SEC 24Vac, 1 amp $5.95 

DSW130 Speaker, Oval 8 ohm $3.00 

DSW140 Misc. Parts, Hardware & Hookwire 
Ant. Term, Switch Dpdt, Fuse, 

Fuseholder, Line Cord, etc $7.95 

When Ordering All Items 

DSW10-D140 Total Price $99.95 


R.F. Modulator 



Combine both audio and video output onto channel 3 
or 4 of your T.V. set. 

Single I.C. chip (MC 1374) makes for quick and easy 
assembly. Single adjustment control! A must for every 
video recording or computer enthusiast. 

VH-0 Kit $19.95 


UHF T.V. Preamp 



Features: 

• 25 dB gain! 

• Kit 


Your reception will dramatically improve! This unit 
will enable you to pull in signals you never knew were 
there! 


For both indoor and outdoor use. Input and output 
impedance 75 ohm. No adjustment! Easy assembly. 
JH-0 Kit $22.95 


Microwave Receiver 


1. 9-2.5 GHZ 


PS-1 

Assembled 32 element antenna . . . . 

$19.95 

PS-2 

20 dB gain microwave receiver kit 
with variable power supply kit 

$50.00 

PS-3 

Complete package PS-1 & PS-2 

$65.00 


Mounting Hardware Included 


Available by Mail Order only 
Send check or money order to 

ST AVIS ELECTRONICS, INC 

912 W. Touhy Avenue 
Park Ridge, Illinois 60068 
(312) 692-5223 

Minimum order $15.00. Add 10% shipping on orders 
under $35.00. Orders over $35.00, aao 5%. 

Catalog - $1.00. Visa & Mastercharge acceptable 
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COMPUTER AGE ELECTRONIC KITS 



ELECTRONICS CO., INC. 
ISEND OR CALLfor your 



1982 Catalog 

A 48 page handbook with 
48 SUPER exciting, low cost, 
electronic projects. 

(Some projects as low as $2.50). 

CALL Toll-Free 
1-80(M53-1708 

Utah residents 1-801-628-3627 

NEW 

These PPG Electronic Kits are 
available at your 
local electronic store. 

Kit# 

801 POCNH DICE 

802 SIGNAL INJECTOR 

803 SPACE WAR GUN 

804 METAL DETECTOR 

805 LOGIC PROBE 

806 BURGLAR ALARM 

808 DECISION MAKER 

809 LED PENDULUM METRONOME 

811 DOUBLE DECISION MAKER 

812 SIREN OSCILLATOR 
814 ROBOT BLINKER 
816 MINI-WINK 
818 FISH CAUER 
820 SHIMMER UGHTS 

I 821 CHRISTMAS TREE 
822 ONE CHANNEL COLOR ORGAN 
824 AUTOMATIC SIREN 
826 FUZZ BOX 
828 G-VOLT POWER SUPPLY 
830 0-15 VOLT POWER SUPPLY 
834 COLOR ORGAN 3 CNANNEL 1 -CONTROL 
836 3-CHANNEL 4-CONTROL COLOR ORGAN 
838 12- VOLT POWER SUPPLY 
840 VARIABLE STROBE LIGHT 
842 12-VOLT COLOR ORGAN 
844 T.V. JAMMER ^ 

846 12- VOLT SAFETY STROBE FLASHER 
850 WHOOPER ALARM 
852 COMBINATION LOCK/ALARM CONTROL 
856 ELECTRONIC TENNIS 
858 DIGITAL ROULEHE 

860 5-30 VOLT REGULATED POWER SUPPLY 

861 BIB SOUND PORTABLE ORGAN 

862 FUU-WAVE MOTOR SPEED CONTROL 
866 DIGITAL SLOT MACHINE 

868 DIGITAL DICE 
870 NERVE TESTER 
876 6- DIBIT DIGITAL CLOCK 
878 DIGITAL BIRO 

880 12-VOLT, 2-AMP REGULATED POWER SUPPLY 
882 MUSICAL HORN 

884 SOUND ACTIVATED COLOR ORGAN, 1 -CHANNEL 
886 AUDIO AMP/INTERCOM 
888 UBRARIAN TORMENTOR 
890 STOP-ACTION TIMING TESTER 
892 TELEPHONE HOLD BUnON 
894 PNASOR GUN/SOUNO GENERATOR 
898 BINARY CLOCK 




"W 


Also available, complete 
Basic Electronics Course 


Build Some 

TODAY! 

PPG Electronics Co., Inc. 

791 Red Rock Road, 

St. George, Utah, 84770 


Q I 
< ! 

DC !• 


Special Prices For Educators 
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FREE CATALOG 



• Precision Hand Tools • Test Probes 

• Breadboarding Kits • Tool Kits 

• Digital Multimeters • Soldering Supplies 

• Oscilloscopes • Solder Suckers 

Features 84 pages of hard-to-find products 
for building, testing, and repairing 
electronics equipment. These are quality, 
brand name products used by big 
electronics companies. Contains 
hundreds of photos, detailed descriptions, 
and pricing. Most items are discounted at 
big savings. Everything is easy to order by 
phone or mail, ready for immediate 
delivery, and fully guaranteed. VISA and 
Master Card accepted. 

Contact East, Dept. oi58 

7 Cypress Drive, P.O. Box 160 
Burlington, MA 01803 

In a hurry to receive your cutatog? 

Can (617) 272-5051 


We need 
your support 
Ybur^pft 
is the gift 
of lova 




jAmerlcan Heart 
^Association 

WE'RE FIGHTING FOR YOUR LIFE 



MORE GAIN 

THAN A VARACTOR UHF TUNER 


SATISFACTION 
GUARANTEED 
$15.00 

Freq. Range UHF470- 
889MHz Channels 14-83 
Output Channel 3. 

Part No B20 AvalaUe on request: Ch 2 or 4. 

Modified High Gain Tuner $15.00 

1 . The first thing we do is change the standard 
diode found in every tuner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output for 
maximum Pre-Peaked gain. 

3. The tuner is fed a standard 1 0db antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner Is tuned 
to the desired channel and its oscillator is 
offset for the desired output frequency as 
follows: 

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz 

We call this step peaking because the tuners output looks like 
a peak on our spectrum analyzer and the highest point of that 
peak is actually adjusted for the desired output. 

4. Finally, we measure the tuners output one 
more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

This procedure was developed by GILCO and its our computer 
derived performance charts that make our tuner better. That’s 
because almost every tuner gets a different value coil before 
it’s peaked and then a different value coil after it’s peaked. The 
combinations are endless and the way we determine the values 
is our secret. 


PRINTED CIRCUIT BOARDS 


Part No. B21 Printed Circuit Board $17.00 

1. This Printed Circuit Board uses only one 
jumper, others use 9. 

2. The component layout is screen printed on 
the Component side of the pre-driiied P/C 
Board. 

3. The solder side of the P/C Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This P/C board was designed to take advan- 
tage of the Gilco High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 

inferior Varactor Tuners. 


ELECTRDNIC PARTS KITS 


Part No. B22 Complete Parts Kit $80.00 

All resistors (30), Potentiometers (1-5K, 3-1 OK), Panel Mount 
Potentiometer (10K), Electrolytic Capacitors (6), Ceramic and 
Mylar Disc Capacitors (35), Variable Capacitors (4). All Inter- 
grated Circuits (7), Voltage Regulator, Heat Sink, Diodes (4), 1C 
Sockets (4-8 pin, 3-14 pin). Power Transformer (24V/1 A), Coil 
Kit with No. 26 wire (4), Speaker (4”-3 Oz.), Standoffs, Coaxial 
cable, All misc. Hardware, etc. All parts are individually 
packaged and labeled. 

All components including the wire. Hardware, Coaxial Cable and 
heat sinks are included in the parts kit. This means your as- 
sembly time from start to finish is only 4 hours. 

Order all 3, B20, B21 , B22 1 10.00 

Order 5 each, B20, B21 , B22 95.00/set 


ACCESSORIES: AMPLIFIERS 


ran NO. 

A02 

New 2 Stage Low 

Noise 28db gain RF 
Amplifier Specially 
designed for kit builders 

Kit $18.00 

A03 

New 1 Stage Low 

Noise 1 4db gain 
Amplifier 

Kit $10.50 

A04 

75-300 OHM matching 
Transformer. 

$1.00 

F59 

Coaxial Connectors. . . 

.30 


Mail order only. Send check or money order to: 

GILCO INTERNATIONAL, INC. 

P. 0. Bax 8817, Coral GaUas, FL 33124 

Tel. (305) 823-5891 For COD orders add 1 0% shipping 
and handling or for orders over $50, add 57o. 

Flratldaattad<5%talattax.PlMtawfftatafmefalatvniialian 






Make Radio Shack Your Parts Place"^ 

• No Minimum Order! • No Waiting! • Great Low Prices! 











PC Board 

895 


Kit and Supplies 

Two 4V2 X 3" boards, 
resisNnk pen, solvent, 
etchant, layout strips and 
circles, tank, Vie" drill bit, 
instructions. 

276-1576 8.95 

K Extra Resist-ink Pen. 

1; 276-1530 1.39 

1 1 Extra Etchant. 16 oz. 

P 276-1535 2.49 


Direct-Etch Dry Transfers 


Transparent sheets with rub- 
on circles, strips, component 
pads and more. Press on to 
a copper clad PC board and 
you’re ready to etch— with 
“pro-b|uality” results. 
276-1577 Set/2.59 


Adjustable 


PC Board Holder 


Frees hands for easier sol- 
dering and repair. Mounts on 
bench or in a vice. Holds 
board securely, yet is fully 
adjustable. 276-1568 . . 6.95 


and Protect Your 


ProlectI 


[a] Deluxe Two-Tone Enclosure. ABS plastic end panels for easy drilling, 


internal slots and standoffs for PC boards, self-stick feet. 2V4x5x S’A". 

270-218 7.S 

“Silver-Look.” Both feature vented steel tops, easy-to-work aluminum 
chassis, rubber feet and very classy “silver” finish. 

11 3V4 X Vfz X 270*229 . . . 9.95 0 2'/? x 5Vi6 x 4¥t6". 270*228 ... 6.1 

lD| *‘Handle” Box. Easy to carry. Vented steel top with black finish, alumi- 
num front and bottom, rubber feet. 574x9V2x6%’'. 270-270 ....... 10.S 


©Micro 12V Lamps. One red, 
one green. 60 mA. Metal panel rec- 
ommended. 

272-334 Pkg. of 2/1.69 

11 Push-In Neon Panel Lamps. 
One red, one green. Built-In drop- 
ping resistors for 120V use. 

272-709 Pkg. of 2/1.99 

11 Yellow LEDs in Chromed 
Holders. 276-073 -Pkg. of 2/1.69 
H Orange Rectangular LEDs. 

Hi brightness. 

276-074 . Pkg. of 2/99<U 


SPDT Lever Switch 


*149 

Submini, 3 / 4 " 
roller lever. 

5 amps at 
250 VAC. 

275-017 . . . 1.49 


Motorola-Type Jack 

990 


NEW 


FOR ’83 


With 4V2-inch shielded 
cable. For scanners, car 
radio hookups. 

274-713 : 99C 


Full-Spec Microwave Devices 


Pkg. of 2 


©5082-2835. Low-noise Schottky barrier 
diodes. Ideal for UHF and microwave stripline 
mixers. Maximum capacitance: 1 pF. 

276-1124 Pkg. of 2/1.99 

IImRF-901. Low-noise NPN transistor for use 
to beyond 2000 MHz. Beamlead-style macro-X 
case. 300 mW. 276-2044 2.99 


Computer Connectors 


©4-Pin DIN-Type Plug. For audio and micro- 
computer use. 274-007 1.49 

m 40-Posltion Card Edge Connector. Highest 
quality, reusable. For ribbon cable. 

276-1558 4.95 

IS 5-Pin Inline Jack. Accepts 3 or 5-pin plugs. 
Solder terminals. Strain relief. Shielded. 

274-006 1.49 


Vto F, F to V 1C 


14-Pln 


With Data 


• High Accuracy 

• Great for FSK, Modems 

9400. This bipolar/CMOS device accepts an 
analog voltage and generates a proportional 
frequency, or provides an output voltage in pro- 
portion to input frequency. Operates up to 100 
kHz. See our Engineer’s Notebook II for circuit 
ideas. Single/split supply. 276-1790 3.49 


Top quality! Long-life 
contacts rated 3 amps at 
125VAC. Coil: 75 milli- 
amps, 160 ohms. Relay, 

1 V 4 X 1 X 3 / 4 ". Includes 
chassis or PC-mount 
socket with clip for relay. 
275-206 4.69 


“Battery” Clips 

11® Set. of 2 

One Red 
One Black 

Fit car battery posts. 
Crimp or solder. 

270-344 . . Set 1.19 


Miniature DPDT Relay With 
12VDC Coil 

Socket M 
Included 


Mike Element 
299 


Omnidirectional 
Electret. 3/8" 
dia. 4-10VDC. 
270-092 . . 2.99 


Super loud! 1 .5- 
3VDC with low 
current. 

273-004 . . . Sale 690 


Panel Meter Sale! 


Versatile Solenoid 


IVaXlVieXlVie" 


4 sheets with rub-on 
letters, symbols, 
numbers and more. 

270-201 2.59 


DC 


Buzzer 

Cut 42% 

690 


Reg. 

1.19 


Ideal for robots, 
model rail- 
roads, opening 
valves, door 
latches and 
more. Spring 
return plunger. 
31 ohms, 430 
milliamps at 
12VDC. 

273-251 . . 3.99 


Each 


Micronta® precision at 23% off! 
Jeweled movements. Large, easy- 
to-read faces. 

0 to 50 Microamps DC. 

270-1751 Sale 6.88 

0 to 1 Milliamps DC. 

270-1752 Sale 6.88 

0 to 15 Volts DC. 

270-1754 Sale 6.88 


Radio /haeK 


A DIVISION OF TANDY CORPORATION • OVER 8400 LOCATIONS IN 80 COUNTRIES 


Retail prices may vary at individual stores and dealers 
CIRCLE 75 ON FREE INFORMATION CARD 



95 5 

M H ^ 1KX4 STATIC O/SH C 

1 1 U 16K DYNAMIC 250NS Of 1 1 

ALL MERCHANDISE 100% GUARANTEED! 

SET iC 

■ 1 1 *T LOW POWER 200NS Of 1 ^ 

CALL US FOR VOLUME QUOTES 


STATIC RAMS 


2101 

256x4 

(450ns) 

Each 

1.95 

100 

pcs 

1.85 

5101 

256x4 

(cmos) (450ns) 

4.95 

3.95 

2102-1 

1024 X 1 

(450ns) 

.89 

.85 

2102L-2 

1024 X 1 

(LP) (250ns) 

1.69 

1.55 

2102L-4 

1024 X 1 

(LP) (450ns) 

1.29 

1.15 

2111 

256 x4 

(450ns) 

2.99 

2.49 

2112 

256 x4 

(450ns) 

2.99 

2.79 

2114 

1024 X 4 

(450ns) 

8/16.95 

1.95 

2114L-2 

1024 X 4 

(LP) (200ns) 

8/t5.95 

1.90 

2114L-3 

1024 X 4 

(LP) (300ns) 

8/18.95 

2.25 

2114L-4 

1024 X 4 

(LP) (450ns) 

8/17.95 

2.10 

2147 

4096 X 1 

(55ns) 

9.95 

call 

TMS4044-4 

4096 X 1 

(450ns) 

3.49 

3.25 

TMS4044-3 

4096 X 1 

(300ns) 

3.99 

3.75 

TMS4044-2 

4096 X 1 

(200ns) 

4.49 

4.25 

MK4118 

1024 X 8 

(250ns) 

9.95 

call 

TMM2016 

2048 X 8 

(150ns) 

call 

call 

HM6116-4 

2048 X 8 

(cmos) (200ns) 

call 

call 

HM6116-3 

2048 X 8 

(cmos) (150ns) 

call 

call 

HM6116-2 

2048 X 8 

(cmos) (120ns) 

call 

call 

HM6116LP-4 

2048 X 8 

(LP) (cmos) (200ns) call 

call 

HM6116LP-3 

2048 X 8 

(LP) (cmos) (150ns) call 

call 

HM6116LP-2 

2048 X 8 

(LP) (cmos) (120ns) call 

call 

Z-6132 

4096 x8 

(Qstat) (300ns) 34.95 

call 

. LP = Low Power 

Qstat = Quast-Static 



DYNAMIC RAMS 


TMS4027 

4096 X 1 

(250ns) 

2.50 

2.00 

MK4108 

8192 X 1 

(200ns) 

1.95 

call 

MM5298 

8192 X 1 

(250ns) 

1.85 

call 

4116-120 

16384 X 1 

(120ns) 

8/29.95 

call 

4116-150 

16384 X 1 

(150ns) 

8/18.95 

1.95 

4116-200 

16384 X 1 

(200ns) 

8/13.95 

call 

4116-250 

16384 X 1 

(250ns) 

8/11.95 

call 

4116-300 

16384 X 1 

(300ns) 

8/13.80 

call 

2118 

16384 X 1 

(5v) (150ns) 

4.95 

call 

MK4816 

2048 X 8 

(5v) (300ns) 

24.95 

call 

4164-200 

65536 X 1 

(5v) (200ns) 

call 

call 

4164-150 

65536 X 1 

(5v) (150ns) 

call 

call 


EPROMS 


Each 


1702 

256x8 

(lus) 

4.95 

4.50 

2708 

1024 X 8 

(450ns) 

3.75 

3.50 

2758 

1024 X 8 

(5v) (450ns) 

9.95 

8.95 

TMS2516 

2048 X 8 

(5v) (450ns) 

6.95 

5.95 

2716 

2048 X 8 

(5v) (450ns) 

4.95 

3.95 

2716-1 

2048 X 8 

(5v) (350ns) 

9.00 

8.50 

TMS2716 

2048 X 8 

(450ns) 

9.95 

8.95 

TMS2532 

4096 X 8 

(5v) (450ns) 

9.95 

7.95 

2732 

4096 X 8 

(5v) (450ns) 

9.95 

7.95 

2732A-2 

4096x8 

(5v) (200ns) 

call 

call 

2764 

8192 X 8 

(5v) (450ns) 

call 

call 

TMS2564 

8192 X 8 

(5v) (450ns) 

call 

call 


5v = Single 5 Volt Supply 


EPROM ERASERS 

Capacity Intensity 
Timer Chip (uW/V,^) 


PE-14 


6 

5,200 

83.00 

PE-14T 

X 

6 

5,200 

119.00 

PE-24T 

X 

9 

6,700 

175.00 

PL-265T 

X 

20 

6,700 

255.00 

PR-125T 

X 

16 

15,000 

349.00 

PR-320T 

X 

32 

15,000 

595.00 


Z-80 

2.5 Mhz 

Z80-CPU 
Z80-CTC 
Z80-DART 
Z80-DMA 
Z80-PIO 
Z80-SIO/0 
Z80-SIO/1 
Z80-SiO/2 
Z80-SIO/9 

4.0 Mhz 

Z80A-CPU 
Z80A-CTC 
Z80A-DART 
Z80A-DMA 
Z80A-PIO 
Z80A-SIO/0 
Z80A-SIO/1 
Z80A-SIO/2 
Z80A-SIO/9 


8200 


6.00 

5 . 9 ^ 

15.25 

17.50 
6.00 

18.50 
18.50 
18.50 
16.95 


6.00 

8.65 

18.75 

27.50 

6.00 

22.50 
22.50 
22.50 
19.95 


6.0 Mhz 

Z80B-CPU 17.95 

Z80B-CTC 15.50 

Z80B-PIO 15.50 

ZILOG 

Z6132 34.95 

Z8671 39.95 


8202 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8237 

8238 
8243 

8250 

8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8272 
8275 
8279 
8279-5 
8282 

8283 

8284 
8286 

8287 

8288 
l8289 


34.95 

3.50 

1.85 

3.85 
1.80 

2.50 
1.80 

4.90 
19.95* 

4.95 
4.45 

14.95 
4.75 

9.25 

9.85 
4.75 

5.25 

8.50 

8.95 

6.90 

7.50 

39.95 

29.95 

9.50 
10.00 

6.65 

6.65 

5.70 

6.65 

6.50 
25.00 

49.95 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE, LET US KNOW AND 
WE WILL BEAT THEIR PRICE. 

★ Computer managed inventory — 
virtually no back orders. 

•k Guaranteed lowest prices! 

★ Fast service — most orders 
shipped within 24 hours! 


MONTHLY SPECIALS 

CPU SALE 

8 BIT 

I Z-80 CPU 2MHZ *3.95 (10/ 3.75 ea) ] 
6502 1 MHZ *5.95 (10/ 5.75 ea) 

1 6809 INT. CLOCK *12.95 (10/11.25 ea) | 
16 BIT 

8086 $29.95 

68000 8MHZ $99.95 

SALE ENDS SEPT. 30. 1982. PLEASE STATE 
‘SEPTEMBER SPECIALS" WHEN ORDERING 


8000 


8035 

7.25 

8039 

7.95 

INS-8060 

17.95 

INS-8073 

29.95 

8080 

3.95 

8085 

7.95 

8085A-2 

11.95 

8086 

59.95 

8088 

39.95 

8089 

89.95 

8155 

7.95 

8156 

8.95 

8185 

29.95 

8185-2 

39.95 

8741 

39.95 

8748 

29.95 

8755 

32.00 


'"disc CONTROLLER^ 

1771 

21.95 

1791 

29.95 

1793 

38.95 

1795 

54.95 

1797 

54.95 

6843 

34.95 

8272 

39.95 

UPD765 

39.95 

1691 

18.95 

2143 

18.95 

INTERFACE 

8T26 

1.69 

8T28 

2.49 

8T95 

.99 

8T96 

.99 

8T97 

.99 

8T98 

.99 

DM8131 

2.95 

DP8304 

2.29 

MISC 


3341 

4.95 

76477 

3.95 

AY3-8910 

12.95 

MC3340 

1.49 

95H90 

7.99 

11C90 

13.95 

8202A 

34.95 

3242 

7.95 

MC3480 

9.00 

MC4024 

3.95 

MC4044 

4.50 

3205 

3.50 

BIT-RATE 


GENERATORS 

14411 

11.95 

BR1941 

11.95 

4702 

12.95 

COM5016 

16.95 

MM 5307 

10.95 

UARTS 


AY3-1014 

6.95 

AY5-1013 

3.95 

PT1472 

9.95 

TR1602 

3.95 

2350 

9.95 

TMS6011 

5.95 

IM6402 

7.95 

IM6403 

8.95 

INS8250 

14.95 

KEYBOARD CHIPS 

AY5-2376 

11.95 

AY5-3600 

11.95 

74C922 

5.25 

74C923 

5.50 

CLOCK CIRCUITS 

MM5314 

4.95 

MM5369 

3.95 

MM5375 

4.95 

MM58167 

8.95 

MM58174 

11.95 

,MSM5832 

6.95^ 


6800 


68000 

call 

6800 

4.95 

6802 

10.95 

6808 

13.90 

6809E 

19.95 

6809 

19.95 

6810 

2.95 

6820 

4.95 

6821 

4.95 

6828 

14.95 

6840 

12.95 

6843 

34.95 

6844 

25.95 

6845 

16.95 

6847 

12.25 

6850 

3.45 

6852 

5.75 

6860 

10.95 

6862 

11.95 

6875 

6.95 

6880 

2.95 

6883 

24.95 

68047 

24.95 

68488 

19.95 

6800 = 

1MHZ 

68B00 

10.95 

68B02 

22.25 

68B09E 

29.95 

68B09 

29.95 

68B10 

7.95 

68B21 

12.95 

68B45 

35.95 

68B50 

12.95 

68B00 = 

2 MHZ 


CRYSTALS 

32.768 khz 1.! 

1.0 mhz 4.! 

1.8432 4.1 

2.0 3.! 

2.097152 3.1 

2.4576 3.1 

3.2768 3.< 

3.579535 3.< 

. 4.0 3.< 

5.0 3.< 

5.0688 3.< 

5.185 3.1 

5.7143 3.5 

6.0 3.‘ 

6.144 3.« 

6.5536 3.« 

8.0 3.< 

10.0 3S 

14.31818 3.J 

15.0 3.5 

16.0 3.S 

18.0 3.S 

18.432 3.S 

20.0 3.S 

22.1184 3.i 

.32.0 


HOURS: 

M-F, 9-5: Sat. 11-3 

VISIT OUR 
RETAIL STORE 


JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or S3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 672% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor’s price, provided it is not below our cost. 


CIRCLE 71 ON FREE INFORMATION CARD 
















2716 


16K EPROMS 


8/*3!£ch 


2732 


8/*7fPcH 


ALL MERCHANDISE 100% GUARANTEED! 


74LS00 


/A. 32K EPROMSUI f EACH 
CALL US FOR VOLUME QUOTES 


74LS00 

.25 

74LS85 

1.15 

74LS168 

1.75 

74LS295 

1.05 

74LS01 

.25 

74LS86 

.40 

74LS169 

1.75 

74LS298 

1.20 

74LS02 

.25 

74LS90 

.65 

74LS170 

1.75 

74LS324 

1.75 

74LS03 

.25 

74LS91 

.89 

74LS173 

.80 

74LS352 

1.55 

74LS04 

.25 

74LS92 

.70 

74LS174 

.95 

74LS353 

1.55 

74LS05 

.25 

74LS93 

.65 

74LS175 

.95 

74LS363 

1.35 

74LS08 

.35 

74LS95 

.85 

74LS181 

2.15 

74LS364 

1.95 

74LS09 

.35 

74LS96 

.95 

74LS189 

9.95 

74LS365 

.95 

74LS10 

.25 

74LS107 

.40 

74LS190 

1.00 

74LS366 

.95 

74LS11 

.35 

74LS109 

.40 

74LS191 

1.00 

74LS367 

.70 

74LS12 

.35 

74LS112 

.45 

74LS192 

.85 

74LS368 

.70 

74LS13 

.45 

74LS113 

.45 

74LS193 

.95 

74LS373 

1.75 

74LS14 

1.00 

74LS114 

.50 

74LS194 

1.00 

74LS374 

1.75 

74LS15 

.35 

74LS122 

.45 

74LS195 

.95 

74LS377 

1.45 

74LS20 

.25 

74LS123 

.95 

74LS196 

.85 

74LS378 

1.18 

74LS21 

.35 

74LS124 

2.99 

74LS197 

.85 

74LS379 

1.35 

74LS22 

.25 

74LS125 

.95 

74LS221 

1.20 

74LS385 

1.90 

74LS26 

.35 

74LS126 

.85 

74LS240 

1.29 

74LS386 

.65 

74LS27 

.35 

74 LSI 32 

.75 

74LS241 

1.29 

74LS390 

1.90 

74LS28 

.35 

74LS136 

.55 

74LS242 

1.85 

74LS393 

1.90 

74LS30 

.25 

74LS137 

.99 

74LS243 

1.85 

74LS395 

1.65 

74LS32 

.35 

74LS138 

.75 

74LS244 

1.29 

74LS399 

1.70 

74LS33 

.55 

74LS139 

.75 

74LS245 

1.90 

74LS424 

2.95 

74LS37 

.55 

74LS145 

1.20 

74LS247 

.75 

74LS447 

.37 

74LS38 

.35 

74LS147 

2.49 

74LS248 

1.25 

74LS490 

1.95 

74LS40 

.35 

74 LSI 48 

1.35 

74LS249 

.99 

74LS624 

3.99 

74LS42 

.55 

74LS151 

.75 

74LS251 

1.30 

74LS668 

1.69 

74LS47 

.75 

74LS153 

.75 

74LS253 

.85 

74LS669 

1.89 

74LS48 

.75 

74LS154 

2.35 

74LS257 

.85 

74LS670 

2.20 

74LS49 

.75 

74LS155 

1.15 

74LS258 

.85 

74LS674 

9.65 

74LS51 

.25 

74LS156 

.95 

74LS259 

2.85 

74LS682 

3.20 

74LS54 

.35 

74LS157 

.75 

74LS260 

.65 

74LS683 

2.30 

74LS55 

.35 

74LS158 

.75 

74LS266 

.55 

74LS684 

2.40 

74LS63 

1.25 

74LS160 

.90 

74LS273 

1.65 

74LS685 

2.401 

74LS73 

.40 

74LS161 

.95 

74LS275 

3.35 

74LS688 

2.40 1 

74LS74 

.45 

74LS162 

.95 

74LS279 

.55 

74LS689 

2.40 

74LS75 

.50 

74LS163 

.95 

74LS280 

1.98 

74LS783 

24.95 

74LS76 

.40 

74LS164 

.95 

74LS283 

1.00 

81LS95 

1.69 

74LS78 

.50 

74LS165 

.95 

74LS290 

1.25 

81LS96 

1.69 

74LS83 

.75 

74LS166 

2.40 

74LS293 

1.85 

81LS97 

1.691 







81LS98 

1.69J 


WE HA VE 

* 74C00 ★ 74S00 * TRANSISTORS 

★ 7400 ★ LINEAR * . . . and much more! 


DISKETTES 

SVa” 

lANTHANASSSDSOFT 24.95| 

I WABASH SSSD SOFT 24.95| 

I VERBATIM SS SD SOFT 29.95| 

[verbatim 10 SECTOR HARD 29.951 

8” 

IVERBATIM SS SD SOFT 44.9^ 

MONITORS] 

\ZENITH ZVM-121\ 

$119.95 

NEC JB-1201M 

$169.00 


LINEAR 


LM301V 

.34 

LM1800 

2.99 

LM308V 

.98 

LM1889 

2.49 

LM309K 

1.49 

LM3900 

.59 

LM311 

.64 

LM3909V 

.98 

LM317T 

1.95 

LM3914 

3.95 

LM317K 

3.95 

LM3915 

3.95 

LM318 

1.49 

LM3916 

3.95 

LM323K 

4.95 

75451V 

.39 

LM324 

.59 

75452V 

.39 

LM337K 

3.95 

75453V 

.39 

LM339 

.99 



LM377 

2.29 

Bl FET, 

LM380 

1.29 

TL071 

.79 

LM386V 

1.50 

TL072 

1.19 

LM555V 

.39 

TL074 

2.19 

LM556 

.69 

TL081 

.79 

LM565 

.99 

TL082 

1.19 

LM566V 

1.49 

TL083 

1.19 

LM567V 

1.29 

TL084 

2.19 

LM723 

.49 

LF347 

2.19 

LM733 

.98 

LF351 

.60 

LM741V 

.29 

LF353 

1.00 

LM747 

.79 

LF355 

1.10 

LM748V 

.59 

LF356 

1.10 

LM1310 

2.90 

LF357 

1.40 

MCI 330V 

1.89 



MC1350V 

1.29 

EXAR 

MC1358 

1.79 

XR 2206 

3.75 

LM1414 

1.59 

XR 2207 

3.85 

LM 1458V 

.69 

XR 2208 

3.90 

LM1488 

.99 

XR 2211 

5.25 

J-M1489 

.99 

XR 2240 

3.25^ 


VOLTAGE 
REGULATORS 


APPLE 
FAN 

$69.00 

★ Outlet on rear. 

★ Simply snap over 
air vents. 

★ Quiet motor. 

EPSON 
PRINTERSI 

MX- 80 
MX- SOFT 
MX-100 

CALL FOR PRICE 


7805T 

.89 

7905T 

.99 

7808T 

.89 

7908T 

.99 

781 2T 

.89 

791 2T 

.99 

781 5T 

.89 

791 5T 

.99 

7824T 

.89 

7924T 

.99 

7805K 

1.39 

7905K 

1.49 

781 2K 

1.39 

791 2K 

1.49 

781 5K 

1.39 

791 5K 

1.49 

7824K 

1.39 

7924K 

1.49 

78L05 

.69 

79L05 

.79 

78L12 

.69 

79L12 

.79 

78L15 

.69 

79L15 

.79 

T = 

TO-220 

K = TO-3 



L = 

TO-92 



Use with Apple* II 
Controller 


$375 


oo 


1C SOCKETS 


CMOS 



1-99 

100 

8 pin ST 

.13 

.11 

14 pin ST 

.15 

.12 

16 pin ST 

.17 

.13 

18 pin ST 

.20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

.30 

.27 

24 pin ST 

.30 

.27 

28 pin ST 

.40 

.32 

40 pin ST 

.49 

.39 

ST = SOLDERTAIL 

8pinWW 

.59 

.49 

14 pin WW 

.69 

.52 

16 pin WW 

.69 

58 

18 pin WW 

.99 

.90 

20 pin WW 

1.09 

.98 

22 pin WW 

1.39 

1.28 


24pinWW 1.49 1.35 
28pinWW 1.69 1.49 
I 40 pin WW 1.99 1.80 | 
WW = Wl REWRAP 



connectors' 

RS232 MALE 

3.25 

RS232 FEMALE 

3.75 

RS232 HOOD 

1.25 

S-100 ST 

3.95 

S-100WW 

4.95 

DIP 


SWITCHES 

4 POSITION 

.85 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

.95 

8 POSITION 

.95 


" LED LAMPS 


100- 

1-99 

up 

Jumbo 


Red .10 

.09 

Jumbo 


Green .18 

.15 

Jumbo 


Yellow .18 

.15 


4000 

.35 

4071 

.30 

4001 

.35 

4072 

.30 

4002 

.25 

4073 

.30 

4006 

.95 

4075 

.30 

4007 

.29 

4076 

.95 

4008 

.95 

4078 

.30 

4009 

.45 

4081 

.30 

4010 

.45 

4082 

.30 

4011 

.35 

4085 

.95 

4012 

.25 

4086 

.95 

4013 

.45 

4093 

.95 

4014 

.95 

4098 

2.49 

4015 

.95 

4099 

1.95 

4016 

.45 

14409 12.95 

4017 

1.15 

14410 12.95 

4018 

.95 

14411 

11.95 

4019 

.45 

14412 12.95 

4020 

.95 

14419 

4.95 

4021 

.95 

4502 

.95 

4022 

1.15 

4503 

.65 

4023 

.35 

4508 

1.95 

4024 

.75 

4510 

.95 

4025 

.35 

4511 

.95 

4026 

1.65 

4512 

.95 

4027 

.65 

4514 

1.25 

4028 

.80 

4515 

2.25 

4029 

.95 

4516 

1.55 

4030 

.45 

4518 

1.25 

4034 

2.95 

4519 

1.25 

4035 

.85 

4520 

1.25 

4040 

.95 

4522 

1.25 

4041 

1.25 

4526 

1.25 

4042 

.75 

4527 

1.95 

4043 

.85 

4528 

1.25 

4044 

.85 

4531 

.95 

4046 

.95 

4532 

1.95 

4047 

.95 

4538 

1.95 

4049 

.55 

4539 

1.95 

4050 

.55 

4543 

2.70 

4051 

.95 

4555 

.95 

4053 

.95 

4556 

.95 

4060 

1.45 

4581 

1.95 

4066 

.75 

4582 

1.95 

4068 

.40 

4584 

.95 

4069 

.35 

4584 

.95 

4070 

.35 

4702 

12.95 


ADD ON 

DISK 
DRIVE 

FOR Apple* II 

if Includes metal cabinet 

★ Color matches Apple* 

★ 35 Tracks/single side 

★ Includes cable 


* Apple is a trademark of 
APPLE COMPUTER INC. 


CALL US FOR 
YOUR 74C00 
REQUIREMENTS 


16K APPLE* 
RAM CARD 

★ Upgrade your 48K Apple* II to full I 
64K of RAM. 

★ Fully software and hardware com- 1 
patible with the Apple language] 
card and microsoft Z80 card. 

★ Eliminates the need for the Apple- j 
soft or Integer Basic ROM card 
when used in conjunction with 
DOS 3.3. 

★ Allows you to run Apple Fortran | 
or Pascal with no difficulty. 

★ Available as bare board, kit, or | 
assembled and bested board. 

I BARE BOARD $40.00 I 

I KIT 69.96 

I ASSEMBLED & TESTED . . . 74.95 ' 

★ Apple is a trademark of APPLE COMPUTER //VC.J 


HOURS: 

M-F, 9-5; Sat. 11-3 

VISIT OUR 
RETAIL STORE 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include S2 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount forshipping. There is a $10 
minimum order. Bay Area and Lbs Angeles Counties add SVjO/o Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price provided it is not below our cost. 


CIRCLE 71 ON FREE INFORMATION CARD 














RADIO-ELECTRONICS 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 


SMASHING ALL SALES RECORDS - OUR NE 
30 CHANNEL CABLE TV CONVERTER! 

Converts mid & super 
band cable channels 
for viewing on your 
TV set! 

No. 349AE047 


HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 




95 



Includes remote TV 
on/off switch and 
fine tuning control! 
No. 349VA275 


ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER! 


Set TV to channel 3, 
and the hand-held 
remote control does 
it all! 

•No.- 349ZA008 


VIDCOR 2000 CONVERTER ELIMINAT MS 

\^EN VIDEOTAPING FROM Cfi 

Restores your VCR's capa- 
bilityfor programming. Re- 
stores remote channel con- 
trol. Enables videotaping 
of one cable program 
while watching another. 

No. 349VA950 





UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER-BAND CABLE TV TUNER 

Converts cable channels to a 
common IF frequency. Experi- 
menters - build cable conver- 
ters. decoders, etc. With 

schematic. No. 349VA342 

! 349VA389- Detailed schematic & spec sheet ■ $1.50| 


i9S 


FACTORY SURPLUS UHF TUNERS 


Brand new production surplus. 
All solid state. Ideal for exper- 
S3.95 imental work building, cable TV 

ea./IO converters, etc. No. 349SU099 


lATURE FM WIRELESS MICROPHONE 



Hides in the palm of your 
hand. Reception on any stan- 
dard FM radio or receiver. 
No. 349VA482 


QUARTER-MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 

FCC approved crystal controlled 
I w ^ wireless mike & receiver. All 
! battery operated. Electret wide- 

S49.95 range response. VU meter. 

" No. 349VA093 


FACTORY SURPLUS VHF / UHF 
"TWIN " VARACTOR TUNERS! 

Admiral No. NC 3143-1. 

BRAND NEW! Ideal for building 
or repairing electronically tuned 
TV "FRONT ENOS". A hard to 
find item at a sensational price! 

No. 349VC308 


k95 




i9S 


DUMPING! NORELCO ENDLESS LOOP CASSETTES! 

Impossible to find at any 
price! 

cxxQ 3 minutes -No 349VA605 T 

M./10 ® minutes - No 349VA606 

IN STCX:K - THE MURA 
CORDLESS TELEPHONE SYSTEM! 




No. 349VA274 

SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS! 

k ^ Accuracy of 1 min. / year, up 
I 'y ^ to 4 years operation on 1 alka- 
I ^ ^ line "C" cell. Imported from 
r S8.95 West Germany. No. 349VA561 


20 AMP REGULATED 12VDC POWER SUPPLY! 


13.8 vdc no load, 12.5 vdc full 
load. Easily handles ham station, 
marine radio, SSB linears up to 
400w P.E.P. Brand new. factory 
sealed. 110 VAC. No. 349VA394 


a. 10 amps ^$54.95. S49.95 ea./S. | 



oas 


OUR LATEST 98 PAGE 
FASCINATING CATALOG 

-jam-packed with unique items, 
electronic bargains and unusual 
offers. Write or circle the infor- 
mation card number below. 



L .^1^ tlCUbLECTRONICS 

IP iyL0HL.#jl north COUNTRY SHOPPING CENTER 

L K... ^ PLATTSBURGH, N.Y. 12901 

Check with order, please. Visa 8c Mastercard OK. (Sorry, no C.O.D.'s. Add 15% 
for UPS Zi^Handling (Excess refunded). N.Y. State residents add 7% sales tax. 

Dealer 8i Export inquiries invited. Our telephone order desk never closes. 

Call 1 - 518 - 561 - 8700. 


ADVERTISING INDEX 


RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 


Free Information Number Page 

50 AMC Sales 91 

26 AP Products, Inc 30 

— Aaron Gavin 76 

65 Abex 104 

»^74 Active Electronics 119 

77 Advance Computer Products 117 

— Advance Electronics 28-29,32,77 

•^79 All Electronics 127 

22 William B. Allen Supply Ill 

52 Anders Precision 

Instruments Co., Inc 110 

20 Antenna Specialists 79 

92 Arizona Electronics 131 

89 B.G. Micro 130 

40 B&K Precision Dynascan Corp 94 

102 Babylon Electronics 130 

34 Barker & Williamson 90 

— Karel Barta 114 

10 Bishop Graphics, Inc 31 

— Bullet Electronics 132 

— C & D Electronics, Inc 130 

— CIE, Cleveland Institute of 

Electronics 18-21 

67 CRT 105 

24 Cambridge Learning 103 

^ 101 Chaney Electronics 120 

— Command Productions 118,138 

16 Communications Electronics 2 

— Components Express 106 

103 Computer Products & 

Peripherals Unlimited 131 

81 Concord Electronics 120 

— Contact East 134 

— Cook’s Institute 1 18 

— Dage Scientific 118 

— Data Services Co 118 

— Devtronix/Organ Products 1 14 

91 Diamondback 133 

— Digatek Corp 114 

100 Digicom Engineering, Inc 114 

73 Digi-Key Corp 123 

/80 Dokay 116 

31 Edsyn 112 

19, — Electra Company 25,114 

25 Electronic Rainbow, Inc 95 

— Electronic Specialists, Inc 108 

— ,88 Etco Electronics 118,138 

^57 Etronix 110 

58 Firestone Tarp. Mfg 110 

15 Fluke Mfg. Co., Inc 5 

— Fordham Radio 118 

.^70 Formula International 128-129 

— Gilco International, Inc 134 

53,54 Gladstone Electronics 94 

11 Global Specialties Corp 81 

— Global TV Electronics 114 

82 Godbout Electronics 122 

— Grantham College of Engineering.. 109 

— Grove Enterprises, Inc 116 

23 Hal Communications Corp 34 

99 Hal-Tronix 127 


35 ,36,37 Hickok Electrical Instruments 86,90,108 


-^95 Hitech Electronics 126 

98 Information Unlimited 127 

49 International Crystal 107 

^71 JDR, Microdevices 136-137 

— J&W Electronics 116 


69 Jameco Electronics 124-125 


56 Jan Crystal 109 

90 H.J. Knapp 133 

4,5 Leader Instruments Corp Cover II 

— McGee’s Radio 118 

— McGraw-Hill Book Co 36-39 

— McKay Co 114 

76 MCM Audio 115 

63 Masco Electronics 104 

42 Micro Management Systems, Inc. .. 1 13 

— Microtenna Associates 116 

— Monarchy Engineering, Inc 130 

97 Mountain West/Alarm 131 

9 Multitech Electronics, Inc 27 

— NRI Schools 8-11 

— NTS Schools 96-99 

— Nabih’s, Inc no 


1 38 CIRCLE 88 ON FREE INFORMATION CARD 


94 Neptune Communications, Inc 132 

— Netronics 75,82 

32 North American Soar 82 

17 O.K. Machine & Tool 13 

28 Omnitron Electronics 102 

84 P.P.G. Electronics Co., Inc 134 

43 Pac-Tec Corp 107 

55 Paia Electronics 107 

7 Panasonic 1 

39 Panavise 76 

— Philips ECG 33 

13 Philips Test & Measuring 

Instruments 41 

41 Platt Luggage 112 

87 Poly Paks 131 

38 Protecto Enterprises 76 

— RCA 26 

75 Radio Shack 135 

72 Ramsey Electronics 121 

96 SCR Electronics, Inc 126 

62 SMP, Inc 104 

66 SRS 105 

— Sabadia Exports Corp 120 

33 H.W. Sams 93 

— Satellite TV 114 

104 Shure Brothers 109 

— Simple Simon Electronics 85 

21 Simpson Electronics Co 24 

— Sinclair Research, Ltd 16-17 

27 Sintec Co 91 

78 Solid State Sales 126 

86 Spartan Electronics 132 

59, — Spectrum Electronics 104,116 

93 Stavis Electronics, Inc 133 

— Suntronics Co., Inc 120 

61 Symmetric Sound Systems 105 

18 TAB Books 83 

— Tektronix 7,22-23 

46,47 Triplett Corp 100 

44,45 Triton Marketing Corp 113 

6,68 Ungar-Division of 

Eldon Industries 35,105 

64 Universal Enterprises 105 

29 Vaco 101 

48 Vector Electronics Co 107 

60 Video Control 105 

8 VIZ Mfg. Co 43 

51 Wersi Electronics 91 

— Zenith Radio Co Cover IV 



Earn up to 1 
$600 a week] 
and more! ; 


Learn at home in spare time. 

No previous experience needed! 


Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 


No costly School. No commuting to class. The Original 
Home-Study course that prepares you for the FCC Radio- 
telephone license exam in your spare time! Passing the exam is 
your “ticket” to thousands of exciting opportunities in 
Communications, Broadcasting, Mobile two-way systems. 
Microwave stations. Radar installations. Aerospace and more. 

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL 
You learn how to pass the FCC License exam at home at your 
own pace with this easy-to-understand, proven course. Within 
a few short weeks you could be on your way to being one of 
the highest paid workers in the electronics field. It’s that easy! 
U.S. Federal law requires you to have an FCC License if you 
want to operate and maintain virtually any communications 
system — you don’t need a College degree to qualify, but you 
DO need an FCC License. With this Home-Study course, 
you 11 be ready to pass the FCC Government licensing exam in 
a remarkably short time. Send for FREE facts now. No 
obligation. No salesmen will call. MAIL COUPON TODAY! 

r comrridnD pRODucfionV ' I 

I FCC LICENSE TRAINING, Dept. E I 

I P.O. Box 2223, San Francisco, CA 941 26 I 

I Rush FREE facts on how I can prepare for my FCC ■ 

I License at home in my spare time. I 

■ NAME I 

j ADDRESS ■ 

1^ CITY^ STATE ZIP j 








Let’s get personal... 


try out the in-stock selection of Heath/ 
Zenith microcomputers, peripherals, 
accessories and software. 

Now available at your nearby Heathkit 
Electronic Center, or through the Heathkit 
mail order catalog. 

You get more with a Heath/Zenith per- 
sonal microcomputer system! We offer: 

1. Proven high-performance hardware: 

Thousands of our microcomputers prove 
themselves daily, in the field. 


2. Vast software library: Three operating 
systems (including CP/M), languages, word 
processors, an electronic spreadsheet, ver- 
satile utilities and the 500-program Heath 
Users’ Group software library. 

3. Self-instruction courses: Evaluation 
and programming courses from Heathkit/ 
Zenith Educational Systems. 

4. Service support: Before and after the 
sale - consultation by phone, carry-in 
service by trained technicians. 



SUKSCAIC 


Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 


Heathkit 

ELECTRONIC CENTERS' 

See the white pages of your telephone book 
for store locations and telephone numbers. 

*Units of Veritechnology Electronics Corporation in the U.S. ^ 





A brief, high voltage surge - or 
spike - can occur in any electrical 
system and, at amplitudes lower 
than 600V, cause little or no 
damage. 

But at greater amplitudes, a 
spike can do real damage. And the 
greater the high voltage surge - 
resulting from nearby lightning, for 
example - the greater the risk of 
harm, especially to solid-state ,, 
devices. 

That’s why Zenith now intro- 
duces the Spike Suppressor: to 
protect the susceptible TV receiv- 
ers and household appliances 
you sell or service from damaging 
high voltage surges! 

And the Zenith Spike Suppres- 


sor protects not one, but two ways. 

First, the new Zenith Spike 
Suppressor absorbs most line 
voltage spikes so only a safe volt- 
age level reaches the protected 
equipment. 

Second, heavy or prolonged 
voltage surges cause the Zenith 
Spike Suppressor to cut off power 
completely for added protection 
and to signal the need for a 
replacement. 

That’s double-duty protection 
against spikes and reason 
enough for you to stock and sell 
the Zenith Spike Suppressor. Your 
bottom line’s another. So call your 
Zenith distributor now! 


■■■ 



with Spike Suppressor ^ 

In this graph, the solid curve represents the excess 
voltage or “spike” imposed on an electric system, and, 
represented by the dotted line, the protection provided 
household appliances as the Zenith Spike Suppressor 
absorbs the excess voltage and prevents it from 
surging thru the system. 




The quality goes in before the name goes on:- 


